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cr-PH~175 

MS -2'1417 
1U -138 
TN -02934 
VA-OOlll 

PO Bo.l()7(Z. CIlart!$%C01. 5C 29411· (803) '55-8171 • Fa" (803) 766-1178 o Plil:um "" 1'!Cycicd P-PCI', 

Pap 3 cf4 

at:tt 98/8T/tO 
./-7 



0<; NPWCOOl96 

TN ·02934 
VA ·COUl 
WI • 999887790 

GENERAL ENGINEERING LABORATORIES 
.'dterUl.f IO~'S need.! wiLh a 'Ju'zon!Of romOn-ow. 

CE~CATEOFANA=L~Y=SI=S ________ _ 

Supervisor of ShIp BuildJn8 & Cmv=fcID 
SUPSHIP·I'oramDWh Do~·I!m. 
1899 Nanh.HobcoaAv,,-
NotIh QadIlI!D1. So,,!h Cotdma 2!/4IlS·2106 
Mr. Hillmen 
SUPSHIP·P<mSI>IO\IIh DoI&Ollmcnl 

III' • E-ZS1 
WA -cm 

RC!U1 DalB: Apri119. 1996 

: Sl'ORT·QOOS·J 

WA.-= 
PA·68-485 

Nl·79002 
WV ·235 

PO 80d0712. ChWSlCn. 5C 29417 • (S03l556-S171 • fox (S!13) 766·1178 o Prla=s on ,*rcwd plPc:--

----------=-----.....",~--~......--=-~- ----

PIP 40£4 

/-/0 
,,<9 • .. T oa la'T ,,,n 



GENERAL E;'IIlGINEERING LABORATORIES 
Mee.lltrg raday's ru:ed.! wuh a l'isionjDr romarrow. 

CERmICATE OF ANALYSIS ------_. 

CIicm: Sup"";"cr of Ship Building 01< CamCllicn 
SUPSHIP .p,,1tIIllQWh Xl IT! em PD'.E.:1v. 
18S~ Narth Hobocm Avo. 
Nonh Charl .. 1Im. Soolh Cuclin& 294m·2106 
Mr. BiD 1\I<l1 
SUPSHIP·Pottoum"'" De.....".., 

~: NlIWCOO196 

S""",I. m 
LobID 
MIIlrix 
DIIC Collouad. 
D ... R~ 
l'i-iority 
CoI1o<mr 

QuaUtler Reali 

Tal ...... 
Xy1=a (roT ALl 
N~ 

OrpDJoPnp 
Ev",",""vc IA .. @ lOS C 

E.JD--o<table Orp.ob 

u 
u 
U 

U 
U 

0.00 
0.00 

0.l1li9 
0.969 
0.00 

12.0 

PoI"}1UM!wtv ;.,""""'" H'ftirocwbt>M. J 6 itDrrS A<aIop.......... U 0.00 

~y\cct. U 0.00 
~e U 000 
Bcnm(a)_ U 000 
Bemc(a)pymJo U O.co 
BIlW>(b)lll,,,m,"hll1. U 0.00 
Boazo(Ihi)poryl<:r!& U 0.00 
BIIUD(k~ U 0.00 
C!uyw_ U 0.00 
Dibam(a,hl~ U 0.00 
~ U 0.00 
PIuan:o:>o U 0.00 
1ndalo(1.2.3·C.1I1py=la U 0.00 
N:zpbdWeue U 0.00 
~w.... U 0.00 
Pyrou U 0.00 U ~AD8l,m I 0.00823 

~D_ April 19. 1996 

: SPOR,-0005-4 
: 96042li44t 
: Soil 
: 04Il2})6 
: 04/12196 
: Rush 
: CIim< 

DL 

U4 
U4 
1.14 
1.14 
).14 

1.00 

1880 
ISW 
usa 
lUa 
1!8lI 
1180 
1880 
1880 
lasa 
IB8D 
1880 
1880 
IUD 
18St1 
IUD 
1880 

O.oo:zs9 

POlO lofot 

IlL Uaitl 

~ Il&'k& 1.0 113S 041151'16 11530 11335& 1 
~ usIki 1.0 
2.."21 aBfq 1.11 
4.00 ~ 1.0 
2.."21 V~ 1.0 

1.00 wtI{, 1.0 TN!' 04J1!IJ'Hi 1650 83344 2 

3760 "JikI 10. HNM 04/17196 1438 83382 3 
3760 q/k& 10. 
3760 uA 10. 
l760 VA 10. 
3760 IIg/ka 10. 
3760 IJiIlI; 10. 
3760 ui/kg 10. 
37611 uaI'lI 10. 
3760 ug/lq 10. 
3760 ugtkg 10. 
3160 ug/\q 10. 
37fi1l u&fka 10. 
37m uatlcg 10. 
3760 UIIki 10. 
3760 uatlcg In. 
3760 "IIki 10. 

o 2IlI 1I!g/lq 1.0 RMJ D4/1.786 1950 83362, N 

1l\lU\1IIllllmllm~ 
PO Bo. 30712' Cbarlute", SC 29417 • (803j 556·8171 • Fax (803)166-1 L 7B '960Q.Q:264-04"' o PriA_ GG t=)'CWI pc.Jl~. ./-1'/ 

SB/U/tO nO!ll 



GENERAL ENGINEERING LABORATORIES 
Mel!tJJ1g toda .... ·s !leeds \I,I:'t11 a 'IIislonjor tomorrow. 

CERTIFICATE OF ANALYSIS 

C'.u:..L: SIIP'""'uar of Ship Building ... Coav.wan 
SL'PSHIP·Pommoml1 DetIC"""",l·EnV. 

1899 North HobooltAvo. 

"" NPWCOO196 

Nanh ChclClu:m. SowIa C _ 29405 .21 ao 
Mr. Bill Rlen 
SUPSHlP·PortomouIh DI!tOChm= 

RI!pCItt 0""" April 19. 1996 

!>ampl£ID : SPORT·OOOS--4 

P .............. QlIalitlu 

Silver 

Al>aU<: 
Barium 
Cadmi1lm 
CbromWm 
Le.o.cI 
'Icltmiwn 

L ~ C~1II1sIrJ .-oW Rcc. Petro. HyM>""~ 

u 

I 

~JIllt 

-5..S8 
3640 

4&200 
6.5.3 

39400 
14alO 

632 

291 

TU '01lo91a& prep proadllru _ ... performed: 
OCMS BuelNoutrU Compounda 
Mem>:y 

TIlACE 

Co=ts: 
A diIuCm ..... nqu;r.d far I!mucW>Ie Ore""". 
cI»o III It1&IIU ~ AI • resull. tho d.uocuan limiI> Ole .~ ued. 

DL 

130 
96.9 
3.45 
S.OS 
31.1 
58.9 
74,S 

11.4 

IlL Unlb 

511 ~ 
521 uaI~1 
S21 ~ 
261 UJiki 
521 uJiki 
261 ui\lq 
261 ug/lq. 

SO.o J11fIkg 

T ... ~I'" ,\l:aptable UmIU 

l-l'luorobiplu:zryl 
NiD:D~-d5 

p-r "']1IuInyl-dl4. 

B=:fIu<Iroba=n. 
Dilln=c~.,.. 

T olllClo.4ll 
B""""fIua<ob ....... o 
Dibn",udluo""",ulII"" 
ToIucIa-d8 

M610 
M610 
M610 
BTEX~260 
BTEX-8260 
BTEX-8260 
NAP-lUO 
NAP-8l6D 
NAP-&260 

106. (30.0 - 115.J 
0.000 ,(.D.o. UO.) 
0.000 (37.3.128.) 
1211. (S9.7. m.l 
113- (74.0. l2B.) 

102- (:53.4. 163.) 
1211. (~9.7 - ~9.) 
113. (74.0 -1.28.) 
102- (53.4. 163.)' 

P,,!!B l cf4 

DF ADIOIpt Data Time Balch M 

1.0 Nl!M 04117f.16 2046 &3446 " 1.0 NRM Cl4I17196 2046 1!3446 " 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 SDW 04117,0)6 1000 83421 5 

GWL ll4IIS,96 2100 1!331% l 
RMJ 04116,96 1800 I!33U 6 
DVW 04/16,96 :l.l50 1!3446 1 

POBox 30712' ChariLsroll. SC 29417· (803) 55:>-8171 • F~ (803)766·11,8 

"0 Pnr-=d.onm::'1~pap::r. 



a:: NPWCOO196 

M.Mo1lIad 

Ml 
M2 
M3 
M<I 
M~ 

M6 
M7 

GENERAL ENGINEERING LABORATORIES 
M~eJi.nJ: toaay's needs wlrh Q viIrontor tomorrow. 

CERTIFICATE OF ANALYSIS _____ -===~=::.:::;...::..:.....::.::::_=::.::c:. ___________ _ 

SupeviJar of Ship BU1ldiag &. CamroniOll. 
SUPSHIP-Portamllmb. Dow:llmmu-En., 
1899 NardtHobsanAvo. 
Nanh ChJrl.""Dn. 50mb. Carullna 2940j-2106 
1M, BiD.Hi.m 
SlJPSHIP-ParumatKl!. De"rbmcn. 

Ropan D..., April 19, 1996 

: Sl'CRT -0005 .... 

:SP",8260 
BPA3SSO 
SPA 1r1.70 
:SPA601DA 
EPA 9071 
EPA 7411 
EPA30SO 

n. qI1II!i5oro m rhia rcpaR .... _ .. fa!lawt. 

J iD<Dc ..... ,""","",,,.r..,oIym at. _lui ohm me rcpamng 1lu!it (RL) aI1li _ ohm tile clcl«:Zian limi< (OL.J, 
U inIicoIa IIw tho &naIyte ..... II'" de--...! oJ:. rO!!CT!!!r1Don pea Iha>lIba dII-.ian IimiL 
• indic&<& dat • quaIily """""I.ona1)11a ftCCv"']I .. ".".alle of opec:itit.d • I ="" c::ri=w. 

Daunpmwlin "''''/llUaltaUa i.onp<mot:l .. 'dry wc!8ht', 

At.-4UMO 
CA-1069 
DE-SCOI2 

MI! - SCOl2 
NC-233 

AZ, A7D!114 
cr -PI'I-Ol69 
FL - E117151i.1l17294 
MS ·10120 
l'CY - WlO! 

At.-41MO 
CA -1-102:3/20'6 
FL • E8147211!7~6 
NY ·115<12 
SC -10582 

AZ·AZll514 
CT· PH..ol7S 
WI ·29417 
RI·138 
TN· 02934 

PO Bo. ]0112, C'h",I .. ",n. SC 29417 • (803) S~1'>-8171 - Fall (803) 761'>-1178 

() Pn.as On RlCJdad PL,*" 



cc: NPWCOOI9Q 

Rl·135 
Th/·02934 
VA ·00151 
WI·99'i8ilT790 

GENERAL ENGINEERING LABORATORIES 
Me~ring today'.r needs with a vi.Jitm for !omorrcv.', 

CERTIFICATE OF ANALYSIS 

SlIpCrruaraf ShlpBuilrling &. Co!l\/cnion 
SUPSIIIP·PortanIDm:h De~·EaY. 
1899 Ncnh HDboon A.~ 
NUIIr. Ch",l .. -. Scnuh Corollno. 294(r.j·21 06 
Mr. Bill HieD 
SUPSHII'·1'ortsmamh Deuclu:n= 

SlIJIPlelD 

SC .10120 
UT. E.-2S1 
WA·c:m 

Ilcpon I):w,: April 19. 1996 

: Sl'ORT·OOOS-4 

\IT. E-2l'l 
WA. c::JZJ 
PA ·61-435 

VA .oom 
NJ.79002 
WV ·233 

POBox 30712. O>arlcston. SC 29417 • (803) SS6-81il • fux (803)166-1178 

o PrirlmC'\~Dip3.F-

PIgc 4014' 



w 

VI. PIPING INFORMATION 

Tank 1 T.nk2 Tank3 Tonk4 TankS Tank 6 

Steel 
A. ~onstruction Material ......... " ........ " .................. . 

6' 
B. Distance from UST to Dispenser .................... . 

c Number of Dispensers .................. ' ............ " ..... . Sec note 1 

D. Type of System PIS"". "" .... "". " .... """""""" .. Sec note 1 

E. Was Piping Removed from the Ground? YIN .. " y 

F Visible Corrosion or Pitting YIN .......... """""". y 

G. Visible Holes YIN. """"" .. "." .. ". """""""'" N 

H Age .... "",, ...... """"""""""'"'''''''' . """"". " 
Un!<. 

Note I: UST NS3- J was a gravity fcd holding tank for an 011 water 
s<oparator. 

I If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

The piping had mild corrosion and pitting throughout Its length, but no holes were found 

Vll. BRIEF SITE DESCRIPTION AND HISTORY 

UST NS 3-1 was a wast~ oil holding tank for an oil water separator on the grounds of 
Building NS'3,on Naval Base Charleston. The bwlding was a fuel pumping transfer station. 
The fuel transfer area was diked and sloped towards a stonn drain in the east corner. The 
storm drain was connected to the stonn sewer by two sets of valves and piping. The valves 
directed the storm water runoff either directly to the storm sewer during normal operations or 
through the oil water separator to the storm sewer in the case of a spill at the fuel transfer 
area. 

Building NS 3 is a former pump house. The site is located near Area of Concern (AOC) 
675, Fuel Storage tank NS-4; and AOC 677, the Grounds of Bwlding NS-2. These sites are 
under investigation by the Navy and will be assessed as part oflbe Navy's Resource 
Conservation and Recovery Aet (RCRA) Facility InvestIgation. 



'. 

FORMER) 
NS 3-

Pump stab on 

(FORMER) "f! 
UST NS 2A 

NS 2A Oil/Water 
Seporalor' 

Fuel Transfer 
~- Area Olked & 

Slope to Drain 

® 

drain 

Undergrou 
electric 

ervice to pier. 

steom line 
ground 

SPDRTENVDETCHASN 
1899 North Hobson Ave 

North Charleston, SC 
29405-2106 

Ph (803) 743-6777 

. LEGDJO 

® Sewer manhole 

W Monitoring well 

~ Fence 

® Electric service manhole 

NOTES 

W NBCI-675-001 

W NBCI-676-001 

W NBCI-675-002 

W NBCI-GDI-015 

'fl N8CI-GOI-150 

"f! N8CI-677-002 

25' 25' 

I : 
! 

i 
50' 0 50' 

SCALE" FEET 

Sile Map 2 
. UST NS 3-1 

Charleslon Naval Base 
Charleslon, SC 

DWG DATE' 28 APR 97 DWG NAME' NS3-1_2 



FORMER UST NS 3-' 

UST EXCAVATICN 

VALV::S 

~ __ EXISTING OIL/WATER 
5 EPA."ATOR 

COO"ER RIVER - 112' 

::'..-.....:.r----NEW 4" PIPE CAP 

~-"r--------,' STEEc PIPE, 4 FEET 
BELOW GROUND LEVEL 

l2"""---:;,.t...:-::::::~'"'" PUMP D01NN CONN. 

V~NT 

PILE 

5' 0 5' 10' IS' 

~~~-~-~-~--~~~~! 

BLDG 
NS 3 

SPORTE~VDETCHASN 
1699 Norlh Hobson Ave 

Norlh Charleston, SC 29405-2106 
Ph, (603) 743-6777 

Site Map 3 
UST NS 3-1 

Charleston Naval Base 
Charleston, SC 

GRAPHIC SCALE Dwe DATE: 28 APR 9 DWe NAME: NS 3-1 



/' ·<··~RM DRAiN 

S.S SPORT 0291-1 J 
DARK SOIL. NO OJOq, 

OVA (0) ppm 

UST 

LEGEND 
GW - GROUNJWATER 

S S - 501. SA>APL~ 

GROUNDWATER 
3'.2'x10" DEEP 

COOPEf~ RIVER 

5' 0 

~--

S 5 SPORT 0291-2 
___ -----O~'R< SOIL, NO O::>OR, 

eVA (0) ppm 

SPORT 029'-4 

5 S SPORT 0291-3 
__--\--OARK SOIL, NO ODOR, 

OVA (0) ppm 

D:RT PILE 

5' 10' 1~' 

~ ... 

B~DG 

,~S 3 
SPORTE~VDETCHASN 
1899 North Hob.on Ave 

. 
>, 

North Charleston, SC 29405-2106 
Ph (803) 743-6777 

Site Map 4 
UST NS 3-1 

Charleston Naval Base 
Charleston, SC 

GRAPI-JIC SC,AU Dwe DATE: 28 APR Dwe "'AMi::: 



... - ""'." ., 

HMti5; ~ 0 '. Chain o! ~ustoay I"\ ... ·.UIU ~ e . ...-- __ _ 
i=~Tt1 DocUlI\ent u"b,j''3oorhooi .. _ivery order I- {J~7';' :,,' L1 1~ 
!~'~~6n N4val -!:!i'ipys :-,-@~ CJmta~:t.pe(son: ¥!I.;.paipa hT.MIl!! .. -, ~naCQn.\.o,g ,Nu.oibsG ,!,~' ... "J . 
t:Code 106.2 llldg:76 ~1\1~Phone Number: (8Q3) 243-5519 ' Due Date: 1~2/-r5 

1351 :'irst Street \' Fax Number' (803) 74l-H7S Turn Around Time' 1 DRI!~ - Charles tOtt. sc 2940S-2e~ . _ __ ... _____ . ____ . ___ ' __ ,-__ :::l[_ .. __ _ 

, Sampled By: Type 01 Analysis Requested.",. ' 
fered By: __________ ,~ l.,l 

, V;;:~ ~ .. :!. I~ 
~ody Seal (YIN): (3:" n \ ~ .i ~~r-_ v " '':l \.l <' < ~' ,,. .... ~ emarXsl 

IpleTemperature: "";,?;.,,~, it:': ~ ~ C'Q ~ ..,..~~ ~~~~(':;f~~ ~Q~ ~e$ervatives 
~" Sample Oatemme Number 01 Cltent Q '':;'' ~ .~ ~ ..... ~ 1:1~~ t::~~~~~ ~~ ~~ ~ j 

lr. .Matrtx Collected Containers Samp.te lD ~ \) -3 .....: . ~ ~ '" -...: -.;( : \ -;:: ..,r.::. t- ,. , 
' . 

. ".,; 

--!-----I--------~-~-. . ,.I /I.tcrJ k /.w ~ . AlA, I~ Vi __ __I-- _1 __ 1-_ -.-I---I--'I-!--,----" 
./ jJ .h .flt,.,...... J..)..I V 1!J.t rt. ..... 1_ f· 

V '--' ~" "~. "--=(W'<'- j>- '" 

---I-----,'-!-/-- "-R'-- / ''-~ j " 

f._,-_ ... _==: . ___ .. ___ ._ ~-tY~,9","" ;, Hi 
~.-+------r\-UL~~,~~D ____ ~_·==_·'-_··-,_-_·-"_---_·~._··~·.,_ ... -- ~--'-~~-'--+"-4---'~'''-' -"-"~"-""4"--'.-~"~=:---+-~~.+'--"-'1-' _'~-.'_-:=~=:~=_?-'_-,'_--_--~g ! 

, 
.', ---r------_r~---_r-----~------------+_~_4--~~~·---~·-r--~~_+--~4__+--~~--·----~ "-' ' ,;.. -'-+-----+----+-----+--------+-+-+--+----1-- _.+--+-+-!- 1-+--+-:1-+-+-1---- 1 
,. 
" 

.' 
."" 

---if--""T"-+----t-----+-~-------j-+_+_+-,-+--+-I-.. _+-j-_j--~,-~-'I-+__l__I__+_---- t· 

--f-~--_I_---_I_.----+--------.-.--t-_f_-l--t__. -+---+--+-1'-' -1---+--I-.. --~4-\-+_-H------
.. 

. ___ ~ __ ~_-r ____ ~_~~~~-~-_,~+_~-J--+__~~-~"~~~~~_4-L--L_4~~--~ 
aeon, Inc. Rollnqul.hod By: £,/,2), !/." ~/ Dste: y!,rYu Time: 1/1.0. R.llo~Bh.d By: . V L .Ii Date:(f./'l4< TIme: Jt /~ (/' . 

o FM 1.959 A ... ~"'d By: rM.. ?unL Oat6:!"~: 1;- Time: lit v Accopled sv:<dCh, ~ , Dale. " Time: i&J U:I 
uston, Tx 77034 Itell"q\lr.~"" B~ / o:?'" O .. t6:-Y'~O-:Yl'nme:/ '>~o Rolloqul,hod By: Dale: TIme: I 
i31922-7000 . . Acc.pl<ld Bv: \.H. -\/ cr-- 'Date'!f::!.'J.:'f<; Tlme:!-:;;-£! I A~!pled I!:!:"'_,..-'-,_~ __ .!... ___ .Q!~,.:::te~:, _____ l..T:.:,:im,::;&:,:.:_, ___ -.l -, 

// • 1 



LON. INC. 
"M 1959 

.nON. TX n034 

(713) 922·7000 

Charleston Naval SHYD 
Environmental Office 
Code 106.2, Bldg 76 
Charleston, SC 29408 

Sample ID 5054 

Parameter 

1 Arsenic , 
2 Chromium 
3 Cadmium 
4 Lead 
5 TOX 

5054.XLS 

ANALYTICAL AND CONSULTING LABORATORIES 

Environmental. Chemical, and Petroleum 

Method Date 
number analyzed 

200.7 4/19/95 
200.7 4/19/95 
200.7 4/19/95 
200.7 4/19/95 
9040 4127/95 

ANACON NO. 
DATE COLLECTED 
DATE RECEIVED 
DATE OF REPORT 
DELIVERY ORDER 
DOCUMENT NO 

.. 
11878 

4/13/95 
4/14/95 
4/28/95 

0295 
5103·3001/3002 

Contract No. N00612-93-D-T128 
Sample Matrix Aqueous liquid 

Analyzed Reporting Limit Result 
by mgn mgll 

MB 0.05 <0.05 
MB 0.05 <0.05 
MB 0.05 <0.05 
MB 0.05 <0.05 
SB 1.0 7.8 

I 

.~ OA/QC Officer ;;;:~ PtjJ Lab Manager ~~ 
Tim Corum TeltY-

Page 1 



. FM 1959 

JUSTON, TX 77034 

(113) 922-7000 

Charleston Naval SHYD 
Environmental Office 
Code 106.2, Bldg 76 
Charleston, SC 29408 

Sample ID 5054 

Parameter 

. Flash Point 
-~ 

pH 

5054-Fl.XLS 

ANALYTICAL AND CONSULTING LABORATORIES 

Environmental, Chemical, and Petroleum 

ANACON NO. 11878 
DATE COLLECTED 4113/95· 
DATE RECEIVED 4114/95 
DATE OF REPORT 4/28/95 
DELIVERY ORDER 0295 
DOCUMENT NO 5103-3001/3002 
Contract No. N00612-93-D-T128 
Sample Matrix Aqueous liquid 

FLASH POINT 

I METHOD 

1010 

9040 

Result 
degree F 

>200 

,) OA/QC Officer . c;;: ~ :iJ1'q d. Lab Manager ~ ......-------
TedYe~ Tim Corum 

Page 1 /-2~ 



. 

J 

I 

I 
-.lACON, INC. 

1959 

-, ON. TX n034 

(7 13) 922-7000 

harleston Naval SHYD C 
En 
C 
C 

vironmental Office 
ode 106.2, Bldg 76 
harleston, SC 29408 

S AMPLE ID 

. 

-

Q 

5054 

PCB ANALYSIS 

Parameter 

AROCLOR-l016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-l 260 

ethod 
ate Extracted 

M 
D 
D 
o 
A 

ate Concentrated 
ate Analyzed 
nalyzed by 

608 
4/19/95 
4119195 
4/20/95 
LG 

:5054-PCB.XLS 

ANALYTICAL AND CONSULTING LABORATORIES 

Environmental, Chemical, and Pelroleum 

ANACON NO. 11878 
DATE COLLECTED 4/13/95 
DATE RECEIVED 4/14/95 
DATE OF REPORT 4/28/95 
DELIVERY ORDER 0295 
DOCUMENT NO 5103-3001/3002 
Contract No. N00612-93-D-T128 

Sample Matrix Aqueous liquid 

CAS # Report limit, mgll Result, mgn 

12674-11-2 0.10 < 0.10 
11104-28-2 0.10 < 0.10 
11141-16-5 0.10 < 0.10 
53469-21-9 0.10 < 0.10 
12672-29-6 0.10 < 0.10 
11097-69-1 0.10 < 0.10 
11096-82-5 0.10 < 0.10 

I 

-

GA/OC Manager \;;;;~ cP;O, ~ Lab Manager 

--J 

Tim Corum Ted~ 

Page 1 

.. 



GENERAL ENGINEERING LABORATORIES 
\j!'CIm:.r rrJ(tll' \ JI£'l'tlr 11 /lir {I '"1\/011 f(JI" Ino/OJ.,."I, Lallontory CcrUf1aJJuDi 

Client: Superviso< of Ship Building &. Convenicn 
SUPSHII'-Ponsmouth Dew;hment-Env. 

1899 North Hobson Av •. 

COJUBCC 

Project Description: 

North Dlarleston, South Carolina 29405·2106 
Mr. Bill Hien 
SUPSHIP-Porumouth Detathmont 

cc: NPWCOO196 

Par1ilmeter 

Volatile Organics 
JTEX • 4 iJemJ' 

~=ene 
.,lhylbenz""e 

Toluene 

Xylenes (TOTAL) 

SampleID 
LabID 
MatriX 
D .... CoUect.d 
Dace Received 
Priority 

Collccoor 

QWllifler Result 

u 
u 

u 

0.00 
0.00 
258 
0.00 

Naphthalene U 0.00 
E~tr.ctable Organics 
Po[ynucU!.ar "'Tommie Hydrocarbons" • J 6 iJtms 

Acenaphthene U 0.00 
Acenaphlhy)ene U 0.00 
An1hncene U 0.00 
Benzo( .)antllrauno 
Beozo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(ghilptrylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzota.h)anthracene 
F1uoranthene 
Fluorene 
Indeno( 1.2,3 ,c,d )pyrone 

Naphthalene 

Phenanthrene 

Pyrone 
M.raIs Analysis 

Mercury 
Silver e=u. 

U .0.00 
U 0.00 
U 0.00 
U 0.00 
U 0.00 
U 0.00 
U 0.00 
J 310 
U 0.00 
U 0.00 
U 0.00 
U 0.00 

J 248 

0.323 
U 13.2 

3050 

ReponD ... : Jamwyll,l997 

: SPORT0291·1 
: 9701179~1 
: son 
: 01/10.091 
: 01/10,91 

: Rootine 
: Client 

DL 

1.00 
1.00 
1.00 
1.00 
1.00 

165 
165 
165 
165 
165 
165 

165 
165 
r65 
165 
165 
165 
165 
165 
165 
165 

0.00221 
40.4 
263 

STA"fE GEL EPI 
FL EII71S6/Z7294 .£i7.rJ2J87~ 

Me 233 
SC 10120 105&2 
TN 02934 02934 

,{S-3 Page Ion 

RL Units DF Analy,t Dal. Time Batch M 

2.00 ug/kg 1.0 JOS ol/Ism 1956 96314 1 
2.00 ug/kg 1.0 
2.00 ug/kg 1.0 
4.00 ug/kg 1.0 
2.00 uglkg 1.0 

330 ug/kg 1.0 JCB 01/14197 2019 96115 2' 

330. llg/kg 1.0 
330 ug/kg \.0 
331)0 ug/kg 1.0 
330 ug/kg 1.0 
330 ug/J:.g 1.0 
330 uglkg 1.0 
330 uglkg 1.0 
330 ug/kg 1.0 
330 ug/kg 1.0 
330 ug/kg 1.0 
330 ug/kg 1.0 
330 ug/kg 1.0 
330 ug/k, 1.0 
330 ug/kg 1.0 
330 ug/kg 1.0 

0.200 mg/kg \.0 RMJ 01/15/97 1031 96172 N 
952 ug/kg 2.0 NRM 01115/91 1044 96155 
952 ugA<g 2.0 

PO Box 30712. Charleston. SC 29411 • 2040 Savage Road - 29407 

(S03) 556-S171 ' FiX (803) 766-1178 ,., c.., Pr"Ii":cl 011 to:~') d~d p:;J.p("r 

·9701179~1· 

/-2-3 



GENERAL ENGINEERING LABORATORIES 
lJ('eIlUl.! !odd\ \ llC't',h II rril a I' Hilil rflr fOll/OIT(IH ubot~ ClU'tj1ka,I.i(lDJ 

Clienc 

Cont&:;c 

Project Descnpricn: 

cc: NPWCOOl96 

SUp«1lisor of Ship Building &. Convezsion 
SUPSHIP-POI1.lmOuth Dew:hmcn[-Env. 
1899 North Hobson Ave. 
North Charl .. ",n. South Carolina 29405-2106 

Mr. Bill Hi= 
SUPSHIP-Portsmouth De[al!;hmenl 

Ropon Date: JIUl1lBrY 21.1997 

SunplelD : SPORT0291-1 

Paramell:r 

BM'iwn 
Cadmium. 

Chronuum 
Lead 
Seleniwn 

Geoeral CbeDlistry 

Qualifier 

J 

Total Roc. Pelto. Hydrocarbons U 

Resul[ 

12900 

199 
18400 
15700 

487 

-80.0 

ehe foUowing prep proudures Were perfo""ed: 
GCIMS BaseINeultal CompoWlds 
Mercwy 
TRACE 

OL 

23.5 
19.9 
59.1 
130 

211 

10.(/ 

RL Uoh. 

952 ug/kg 
476 ug/kg 
952 uglkg 
476 uglkg 
476 ug/kg 

50_0 mglkg 

Surrogate Recovery Pen:.ot'i'o Aa:eptable Limits 

2-Auorobiphenyl 
NiErObe:nze:ne-<!5 
p-Torphenyl-dI4 
BromofluorobcnZzne 
Dibromofluoromethane 

Tolue:ne-<l8 
BromofluoTObc:nzcne 
DibromoflllOfomc:thane 

Tolue:ne-d8 

M= Method 

Ml 

M2 

M3 
M4 
\i5 

M610 

M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-1!260 
NAP-8260 

7&.2 

. 64.2 
75.6 
129. 

Ill. 
119. 

129. 
Ill. 
119. 

Melhod-OesaiptloD 

EPA 8260 
EPA 8270 
EPA6010A 
EPA 9071 
EPA 3550 

(30.0 - 115.) 

(23.0 - 120.) 
. (31.3 - ·128.) 
(53.3 - 154.) 
(63_4 - 136.) 

(72_1 - 137.) 

. (53.5 - 154_) 
(63.4 - 136.) 
(72.1 - 137.) 

OF 

2.0 
2.0 
2.0 

2.0 
2.0 

1.0 

PO Bod0112· Charlos'on. SC 29411 • 2040 Savage Road· 29407 

(803) 556-8111 • Fax (803) 766-1178 ... 
\.~ Pnnl.:1l '11\ n::L"c!~ paper 

STATE GEL EPI 
FL E91156t17294 Ei7472/i74_' 
lie 23] 
SC 10120 105"82 
TN C2'} l4 02934 

Page 200 

Analysl Dale Time BalCh M 

NRM 01/15197 1044 96155 3 

SLR 

MS 
CRB 
CRB 

01114/97 1200 96153 4 

01/13,97 1600 

01114/97 1900 
01/14/91 1400 

96115 5 
96172 6 
96155 7 

"9701179-01° 



GENERAL ENGINEERING LABORATORIES 
\J t'~"'I!: JOlla,- 5 }/t:t'ar 1\ ail " ,'(jJjlll t"J" WIIWJTnU' L..brorti.ar1 CutlIic.a1JOIJ.I 

Cllen" 

Contact: 
Projec[ Description: 

ce: NPWC00196 

Supervisor of Ship Buildin.!: &0 Conversian 

SUPS!flP·POItslllDuth Detachment·Env. 
1899 North Hoboon Ave. 
North Charles_ South Carolina 29405-2106 

Mr. Bill Hiers 
SUPSHlP-Porumou!lt De"",hrncnt 

'Repon Dart;: lOIWaI)' 21. 1997 

Somp~lD : SPORT0291·1 

M=Method 

M6 
M7 

Notes: 
The qUalifiers in this report are dcfllled &S follows: 

Method·Descriptlon 

EPA 7471 
EPA 3050 

NO indic:au.s th.a.I the analyte was not ck:tc:cEdi a.t a concerura.tion g:reaxer than die deteCtion limit. 

STATE GEL EPI 
FL E371S6111294 E87412/S'H 
NC 23:l 
SC 10120 10512 
rn 02934 02934 

Poge 30f3 

1diC8.IeS presence of analyte at a conccntralion less than me reporting limit (RL) and grea[f:t t:han me de[eCtion limi[ (DL) . 

• 

indicBtes tha.t me amly[e was no[ de:tecu:d a[ 8. concentration grc8ler than the w:tection lirniL 

indicates Ulal 8 quality control m.a.lyte recovery is outside of specified a.ceeptaIlCe criteria. 

This data. Jcpott has been prepared and reviewed 
in ac.cordance Wilh GClcral Engineering l:.a.baramrie.s 

standard operating procedures. Please dire£[ 
any questions to your Project Monager, Karen Blakeney a< (803) 769-7386. 

Reviewed By ~ 

• PO Bo. 30712 ' Charleston. SC 29417 ' 2040 Savage Road ' 29407 

(803) 556-8171· Fax (803) 766-1178 
ft ",4) Pr'ntt'd Ill' n:~\,"J.al p~~r 

*9701179-01' 



CIi",," 

Con[aC[: 

GENERAL ENGINEERING LABORATORIES 
\{f't'rol~' rm/Q\' l 1:l'£'C/$ H rrfl ell fllll/l tor mmOrlTJlI 

Supct"isor of Ship Bullding & Convcr.;ion 

SUPSHIP-Ponsmouth Detacluru:nt-Env. 

1899 North Hobson Avo. 

North CharlesUln. South Carolina 29405-2106 
Mr. Bill Hiers 

ProJCC[ Description: SUPSHIP-Portsmauth new:1unent 

cc: NPWCOOl96 

SainpleID 
LabID 
MaIrix 
D .... CoUected 
Date Received 
Priority 

ColJeclOr 

Report Da",: January 21. 1997 

: SPORT0291-2 
; 9701179-<J2 

: Soil 

: 01/10/97 
: 01/10197 
; Routine 

: Client 

~ ClllirUficaLiolY 

STATE GEL EPI 
FL ER7156J17294 ElI.,472.{81 
NC 
SC 
"IN 

23] 

10120 
02934 

10582 

Ill'" 

Page 10f3 

Parameter Qualifier Result DL RL Units DF Analyst Dale Tim. B.loh M 

Volatile Organles 
BTEX -4 iIems 

...... B=o= 

.... Ethylbenz=c 
Toluene. 
Xylene, (fOT AL) 
Naphthalene 

~lraclabl. Organics 

u 
u 
u 
u 
u 

0.00 
0.00 

0.250 
0.00 
0.00 

Po(ynu.c~ar ArommiJ: Hydrocarbpns - /6 iIems 

Acenaph"'.n. U 0.00 
A<enaphthylene U 0.00 

Anthr"""". U 0.00 
Bcnzo(a)anlhr.u:ime U 0.00 
B cn:zo( a)pynoRC U 0.00 

Bcnzo(b)fluoranthenc U 0.00 
Benzo(ghi)pe1ylen. U 0.00 
Berw>(k)fluoranmenc U 0.00 

C!u:yoene U 0.00 
Dibenzo(a.h)anthracene U 0.00 
Fluoranthene U 0.00 
F1uor_ U 0.00 

Indeno( 1,2.3 -c.d)pyrene U 0.00 

N aphthalcn. U 0.00 
Phenonthr .... U 0.00 
Pyron. U 0.00 

Melals Analysis 
Mercwy 0.260 
Silver U 21A 

--., Arsenic 3490 

1.00 2.00 ugiltg 1.0 
1.00 2.00 uglkg 1.0 
1.00 2.00 ug/kg 1.0 
1.00 4.00 ug/kg 1.0 
1.00 2.00 ug/kg 1.0 

163 330 ugJkg 1.0 
163 330 uglkg 1.0 
163 330 ug/kg 1.0 
163 330'. ug/kg 1.0 
163 330 ug/kg 1.0 
163 330 ug/kg 1.0 
163 330 ug/kg 1.0 
163 330 ug/kg 1.0 

. 163 330 ug/kg 1.0 
163 330 ug/kg 1.0 
163 330 ug/kg 1.0 
163 330 ugJkg 1.0 
163 330 ug/kg 1.0 
163 330 ug/kg 1.0 
163 330 ug/kg 1.0 
163 330 ug/kg 1.0 

0.00229 0.200 mg/kg 1.0 
40.0 944 ugikg 2.0 
260 944 ugikg 2.0 

PO Box 30712· Charleston. SC 29417 - 2040 Savage Road· 19407 

1803)556-8171' Fax (803)766-1178 ,.. t.., PIHH ... J -", r~~'clLlj r'lJpc:r 

JGS 01/16/97 1140 96314 1 

JCB 01/15/97 1656 96115 2 

RMI 01/15/97 1034 96172 N 
NRM 01/15/97 1049 961S5 

III~I ~ijl ~lm!UI~~llml~ Iii ~II~ 1I!IIIm 1II1 
"9701179·02" 



_. 
GENERAL ENGINEERING LABORATORIES 

Cli.,,,: 

Contact 

Project Description: 

ce: NPWCOOl96 

Supervisor of Ship Building & Conv .... ion 
SUPSHIP·Porumouth Deuu:hment·Env. 
1899 North Hobson Ave. 
North Charlesum.. South C .. olina 29405-2106 

Mr. BiU Hie" 
SUPSI;UP-Ponsmoulh DctllClunc:n. 

Repon Date: JlUUW)' 21, 1997 

Sarnpu.1D : SPORT0291-2 

Paramet!t Quallli.~ Result 

Bariwn 12600 
Cadmium J 226 

Chromium 17800 
Load 20500 
Sclc:n.iwn 609 

General Che",istry 
Total Rec. Petro. Hydrocarbons 290 

_hO following prep procedures were performed, 

GC/MS aase/NeUlral Compounds 
Mercury 
TRACE 

DL 

23.3 
19.7 
58.6 

129 
215 

lO.O 

RL UDits 

944 uglkg 
472 uglkg 
944 uBlkg 
472 uBlkg 
472 uglkg 

50.0 mBlkg 

Surrogate Recovery Test Perceot% A<eeptable Limil!i 

2-F1uoroblphenyl 
Nitrobenze:ne-d5' 
I'" Tcrphenyl-d14 
BlOmofluorDbenzen~ 

Dihromolluororn_ 

Toluene-dB 
Bromofluorobenzene 
DihromollllOl"omclhant 
Tolu."e-dB 

M~M.tbod 

MI 
M2 
MJ 
M4 
M5 

~ 

M610 
MelD 
M610 
BTEX-B260 
BTEX-B260 
BTEX-B260 
NAP-B260 
NAP-B260 
NAP-8260 

77.9 
68.5 
79.7 
124. 
Il:t 
lI7. 
124. 
11:t 
lI7. 

Method-Des<tlplioD 

EPA 8260 
EPAS270 
EPA6010A 
EPA 9071 

EPA 35S0 

(:30.0 - LIS.) 
(23_0 _ 120.) 

. (37.3 - 128.) 
(53.5 - 154-) 
(63.4 - 136.) 
(72.) - 137.) 
(53.5 - 154.) 

. (63A - 136.) 

(72.1 - 137.) 

DF 

:to 
Z.O 
2.0 
2.0 
2.0 

1.0 

PO Box 307 (2 • Chuleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803)766-1178 

'" "., PlLmc:d OR f'('(u;:1e1J ~pcr 

Laboralar"y CurJ11c.a.L1llA11 

STATE GEL. EPI 
FL )::111156187294 D7472/Vt 
NC 233 
SC HII20 10512 
TN 01934 02934 

Page Zof3 

Analyst Dale TilDe Balch ~I 

NRM 01/1581 1049 96155 3 

SLR 01/14/97 1200 96153 4 

MS 01/13/97 1600 96115 5 
CRB 01/14/97 1900 96172 6 
CRB 01/14/97 1400 96155 7 

*9701179-02* 



GENERAL ENGINEERING LABORATORIES 
, il't'UIlt: fll(W\ .~ 11('('''\ 11 fill (I ~ I ~W'I 1m" /oll1{1rrou Laboralar,. CcrtUh:aUoDI 

Cli""l: 

Com.a.cL: 
Project De.sciprion.: 

cc: NPWC00196 

Supervisor of Ship Building & Conversion 
SUPSlUp·PortSmoulb Detachment·Env. 

1899 North Hobson Ave. 
North Charleston. Soulb Carolina 29405·2]06 

Mr. Bill Hiers 
SUPSlUP·Ponsmoulb Dew:hmem 

Repon 0"",: JOllll3l)' 21, 1997 

SamplelD : SPORT0291·2 

M =M.lhod 

M6 
M7 

Notes: 
The qualifiers in mi.s report arc de.f11led as follows: 

Method·Descriptlon 

EPA 7471 

EPA 3050 

NO indicates that the analyt~ was not de.u:c~d a.t a concentration grea[Cr than the dcleCnan limk 

:STAlE GEL EPl 
FL E87IS6/B7294 E87412/874 
NC 2:33 
SC 101:20 lOSSl 
TN 02:934 02.934 

Page 3 of3 

indicaleS prescnco of onaIYI< I' • concentration less Iban lb.. reporting funit (RL) and grcarer than the detection limiI (DL) . 

• 

indicates that the ar..alyll~ was not delCCred at a concenl7ar.ion grea!ct than me dececcion limit. 
indicates that a quality control analyte recovery is outside of speatied acceptanCe criteria. 

"This dllUl repon has been prepared and reviewed 
in I!:cordance wim Ge:ncral Engineering Laboratories 

standard oper&ting procedures. Please direcL 
any quesnons to your Project MaJ1a8er. Karen BlakJ:ney ,,'(803) 769·7386. 

Reviewed By .. 

.. 
PO Box 30712 • Charles.on. SC 29417 • 2040 Savage Road. 29407 

(803) 556-8171· Fax (803) 766·1178 

o .... 1 rH~-J 011 1(C\ tl(d l'I..!.p:r 

"9701179·02-



Client: 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building 8< COQver,ion 

SUPSIID'-POJISlDOut!1 Detaclu=n,-Env. 
1899 Nonh Hobson Ave. 

ConLac:t.; 

Project Description: 

Nooh Charleston, Soum Carolina 29405·2106 

Mr. Bill Hiels 
SUPSIID'-Ponsmou<h Dew:hme", 

cc: NPWC00196 

Sampl<1D 

LabID 
Maaix 
Da~ Collected 
Date Received 
Priority 

Collector 

Ropon Dare: Jarullll)' 21. 1997 

: SPORT0291·3 
: 9701179-03 

: Soil 
: OIIIOJ'}7 

: 01/1OJ'}7 
; ROlltine 
: Client 

LabaftUlry CertUlealioru 

STA1'E GEL EPl 
FI. ES7156J17294 ES1411Ji1~ 
SC ~3 
SC 10120 105&2 
r.r-l 02934 02934 

Page] of3 

Parameter Qualifier Result DL RL Units DF Analy.t D.te Tim. Batch M 

Vobl~1e Oi"ga.u.b 
BTEX • 4 iIems 

• 

Benzene 

Ethylbemene 
Toluene 

Xylones (TOT ALl 

N aph<hal",,' 
Exb'actoble OrgaDics 

u 0.00 

U 0.00 

U 0.405 

U 0.00 

U 0.00 

Poly'1uc~ar ArolTU1lic HydrocarborL3 - 16 ilun.s 

Acenaph<hcne U 0.00 

Accnaphthylenc U 0.00 

Aruhra.rene U 0.00 

Benzo(a)amhr=ne U 0.00 

Benzo(a)p)'I1'ne U 0.00 

Benzo(b)fluDranm""e U 0.00 

Benzo(ghi)pery1enc U 0.00 

Bo:nzc(k)fIuoranlhcne U 0.00 

Chrysene U 0.00 

Dibenzo(a.h)aolhracene U O.!lO 
Fluoranthene U 0.00 

Aumene U 0.00 

Indeno(I.2.3-c.dlpyrc"" U 0.00 

N aphil,alene U 0.00 

Pl=anlhr""" U 0.00 

Pyrone U 0.00 

M.toI5 Analysis 
Mercury J 0.W37 

4.iilvcr U -7.44 

.. ~C 4070 

1.00 2.00 ugJlr.g 1.0 

1.00 2.00 ug/kg 1.0 
1.00 2.00 ug/kg 1.0 
1.00 4.00 ug/kg 1.0 

1.00 2.00 ugJlr.g 1.0 

662 1320 ugJlr.g 4.0 

662 1320 ug/kg 4.0 
662 1320 ug/kg 4.() 
662 1320 ug/kg 4.0 
662 1320 ug/kg 4.(} 
662 1320 ug/kg 4.(} 

662 1320 ug/kg 4.0 

662 1320 ug/kg 4.0 

662 1320 ugJlr.g 4.0 
662 1320 ug/kg 4.0 
662 1320 ug/kg 4.0 
662 1320 ugikg 4.0 
662 1320 ug/kg 4.0 
662 1320 ugJlr.g 4.(} 

662 1320 ugJlr.g 4.(} 
662 1320 ugJltg 4.0 

0.00232 0.200 mgJlr.g 1.0 
41.6 980 ug/kg 2.0 
270 9aO ugJlr.g 2.11 

PO Box 30712 - Charleston. SC 29417 • 2040 Savage Road· 29407 

(803) 556-8171 • Fu (803) 766-1178 

~ PIII1I..:11 011 rct'\lcJ~d C',u~r 

JOS 01/16/97 1211 96314 I 

ICB O1/14J'}7 2127 96115 2 

RMI 01l1Sm 1036 96171 N 
NRM 0l/15J'}7 1053 96155 , 



GENERAL ENGINEERING LABORATORIES 
Ut'e/III '! IOdin's needs 1 L Iff' rl L I,rUUI /(11 rmlWr{YIll. 

Client 

Coru:act 
Project Description: 

ce: NPWCOOl96 

Supervisor of Ship Building &. Conversion 
SUPSHlP.PortrnIauth Detochlncnt·Env. 

1899 North Hobson Ave. 
Ncr1h Charlesron. South Carolina 29405·2106 

Mr. Bill Him 
SUPSHlP.PortsmQuth Dctochment 

ReponDaIe: January 21,1997 

SampleID : SPORT0291·3 

ParaDleter 

Barium 
Cadmium 
Chromium 

Lead 
Selenium 

GOD.ral Chemistry 

Qualllier 

1 

ToW Roc. Petro. Hydrocarbons 

Result 

11500 
142 

14400 
8630 
499 

820 

411tfhe rolJowing prep ~roc:edures were performed: 
GC/MS Base/Neutral Compounds 
Mercury 

TRACE 

ComlDents: 
Vol.atiJe Organics conwncd matrix interfuen.ces. 

DL 

24.2 
20.5 
60.9 
134 
223 

10.0 

RL Units 

980 ug/kg 
490 ug/kg 
980 ug/kg 
490 ug/kg 
490 uglkg 

50.0 Illg/kg 

Surrogate Recoyery Test Acceptable Lltuils 

2:Auorobiphenyl 
Nilrobenune-dS 
p--Terpltenyl·dl4 
Brornofluorobenzene 
Dibromotluoromelhane 
Tolucne-d8 

Bronlofluorobenune 
DibromofluoromlCdume 

Toluene-<i8 

M .. Method 

Ml 

M610 
M610 

M610 
BTEX·8260 
DTEX-li260 
DTEX-li260 
NAP·8260 
NAP·8260 
NAP-li260 

94.2 
63.0 
93.4 
121. 
\08. 
ns. 
121. 
108. 
115. 

Method·DescriptiOD 

EPA 8260 

(30.0. 115.) 
(23.0· 120.) 
(373· 128.) 
(53.5 • 154.) 

. (63A . 136.) 
(72.1 • 137.) 
(53.5 . 154.) 

(63.4·136.) 
(72.1 • 137.) 

DF 

2.0 

2.0 
2.0 

2.0 
2.0 

1.0 

PO 80. 30712, Charleston. SC 29417 • 2040 Savage Road· 29407 

(803) 556-8171 • Fax (803) 766-1178 ... 
'-, PIII1I(:J .'n n:~·~l:lo:d D:lP'Cr 

La.bDrauIry Cullnmdoal 

STAn; GEL EPI 
fL E.llS6l>1294 ES7472J874: 
NC 233 
SC I0120 10512 
TN D2934 OZ934 

Page 20D 

Analyst Date Time Balch M 

NRM 01/1587 1053 96155 3 

SLR 01/1487 1200 96153 4 

MS 

CRB 
CRB 

01/1387 1600 
01/1487 1900 
Ol/14t'}7 1400 

96115 5 
96172 6 
96155 7 



• 

Clien~ 

Contact: 
Projecl Description: 

"": NPWCOO196 

GENERAL ENGINEERING LABORATORIES 

SUj><Z"isor of Ship Building & Conversion 
SUPSHIP-Ponsmoudl DetacbmenI-Env. 

1899 North Hobson Ave. 
Nordl Charleswn. SQuill Carolina 29405-2106 

Mr. Bill Hi"", 
SUPSHIP-Ponsmouth Detachrru:n1 

Report Oat<:: JIl!IW!I}' 21. 1997 

SlUIlpleJO : SPORT0291-3 

M = Method 

M2 
M3 
M4 
M5 
M6 
M7 

Notes: 
The qualifiers in lhis report are defined as follow5; 

Method-Description 

EPA 8270 
EPA 60lOA 

EPA 9071 
EPA 3550 
EPA 7471 
EPA 3050 

NO indicua that the analyte. was not de~u:d at a CClnccrurarion greater than the de~tion limit. 

Labw-a1.ary C uUficaUoOll 

STAJE GEL m 
FL E81156!S7294 E!U72'i 
NC 23] 
SC 10120 J0582 
TN 02934 Q29J4 

Page 30fJ 

J indicate, presen"" of anolY'" at • conoencrwon Ie ... !han the reporting limit (RL) and greater th." the dete.:"on limit (DL). 
U indicates that the analyte was not de~ted at a concentration .:rea.t.er man the detection limit. 
• indicates that a quality control enalyle recovery is outside of specified acceptaJ'lCC criteria.. 

11U.s data report has been prq>a:r~d and reviewed 
in accordance with General Engineering La.borawril:s 
standard operating procedures. Please direct 
any questions to your PrOjecl Manager, Karen Blakenc:), a[ (803)J69~7386 .. 

Re"icw~ By 

PO Box 30712· Charleston. SC 29411 • 2040 Savage Road. 29407 

(803) S56-817 1 • Fax (8031766-1178 ... 
ti.~ P..,m~iJ en rr:c\clt"d CI.lp=r 

·9701179-03· 

-/-3/ 



GENERAL ENGINEERING LABORATORIES 
\ {I'NIlI:: rod", \llt't't.l1 HIl;' (I Ill/Oil ftJ,.rnllj"n7JII l..abor:ataryCertlflcarJOGI 

Clien" Supervisor of Ship Building & Conversion 
SlIPS HIP-POrtsmouth Dcw:hment-Env. 

1899 North Hobson Ave. 

Contact: 
Nonh Charleston. South Carolina 2940.S-2106 
Mr. Bill Hi ... 

Proj~t Description: SUPSHIP-POrtsrDDUth DCUIChmcnI 

oc; NPWCOOl96 

Parameter 

VoLiIiI. O'1:anics 
'?TEX -4 iwns 

.... .1=.". 

.... Ethylbenze:ne 
Toluene 

Xylene. (fOT AL) 
Naphthalene 

~.ctable Organics 

Sarnplem 
LabID 
MAIrix 
D ... Collcctal 
Da.le Received 

Priority 
Collector 

Qu.Ufler Result 

U 
U 

U 
U 

0.00 

0.00 
7.40 

0.00 

0.00 

Pol.yn~~ Aromaric Hydrocarbons -16 il£mS 

Accnaphlhene U 0.00 
Acenaphdlylenc U 0.00 

Anlhra..,ne U 0.00 
Benzo(.)arulua<:eni: 
Benzo(&)pyrene 
Benzo(b)lluoranthene 
Benzo(gIU)pe,y]cne 

Benzo(l:)lluonnthene 
Chrysene 

Dibenzo(a.h)anw .. OIl' 

F1uoranthene 

fluorene 
Ind£no(I.2.3-c.dJpyrene 

Naphthalene 
Phenaruhrene 
Pyrone 

Metal.< Anal)'sis 
. Merousy 

mver 

~cniC 

U 0.00 
U 0.270 
U 0.486 

U 0.00 
U 0.00 
U 0.00 
U 0.00 
U 1.22 
U 0.00 
U 0.00 
U 0.00 
U 0.00 
U 0.824 

14.7 
I 3.69 

411 

Report Dale: Iaruwy 22, 1997 

: SPORT0291-4 
: 9701179-lJ4 
: GroundH20 
: 0l/l0J97 
: 01/10197 
~ Routine 
: Client 

DL 

1.00 

1.00 
1.00 

1.00 

1.00 

6.75 
6.75 

6.75 

6·75 
6.75 

6.75 
6.75 

6.75 
6.75 

6.75 
6.75 
6.75 

6.75 

6.75 
6.75 

6." 

0.0592 
0.-424 

2.76 

STATE GEL EPI 
FL E811S6J17294 ES7471JB7~ 

NC 2:33 
SC lOI2D IO.sB2 
TN 02934 02934 

Page lof3 

RL UnilS OF Altalyst Date Time Balcb M 

2.00 ugll 1.0 RMB 01/17197 1729 96414 1 

2.00 ugll 1.0 
2.00 ugll 1.0 
4.00 ugll 1.0 

2.00 ugll 1.0 

13.5 llgll 1.0 RLC 01/21197 1221 96454 2 
13.5 ugll 1.0 
13.5 ugll 1.0 
.13.,5 ·ugll 1.0 
13.5 ugll 1.0 
13.5 ugll 1.0 

13.5 ug/l 1.0 
13.5 ugll I.D 

'13.5 ugll 1.0 
135 ugll 1.0 
13.5 ugll 1.0 
13.5 ug/l 1.0 
13.5 ugll 1.0 

135 ugll 1.0 

13.5 ugll 1.0 
13.5 ugll 1.0 

0.800 ugll 1.0 RMJ 01/15197 1453 96184 N 
10.0 ugll 1.0 NRM OI/15m 1147 96152 , 
10.0 ugll 1.0 

PO Box 30712· Charleston. SC 29417 • 2040 Savage Road - 29407 I ~ml!lIIIllrnlllll 11111 ~1~~IIIl1" IIII! 1111111111111 

(803) 556-8111. Fax (803) 766-1178 ,., 
\i.t Pnr:!\"U \10 r'::L vclcd p.:lr'Oi!'r 

·9701179-lJ4· 
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• 
GENERAL ENGINEERING LABORATORIES 

Coruac.1: 
Project Desmption: 

ce; NPWCoo196 

Supervisor of Ship Building & Convenioa 
SUPSHIP-Portmwulh Deta<lunen/.-Env. 

1899 North Hobson Ave. 
North Charleston. SOUlb Carolina. 29405-2106 

Mr. Bill Hiers 
SUPSHIP-Ponsmoulh Dew:l=t 

Rcpon Dau:: J aru18lY 22. 1997 

SamplelD ; SPORT029t-4 

Parameter 

Baritlln 
Cadmium 
Chronuum 
Lead 

Qualil1er 

Selenium U 
Ge"eral Chemistry 
ToLal Roc. Petro. Hydroolltooll5 

Result DL 

l~H() 0.247 

70.8 0.209 
1470 0.621 

1850 136 
-6.21 2.28 

2.78 2.00 

RL Units DF 

10.0 ugll 1.0 
5.00 ugll 1-0 
10.0 ugll 1.0 
5.00 ugll 1.0 
5.00 ugll 1.0 

2.00 mgll 1.0 .he rollowill&; prep pr_du ... " .... performed: 
GC/MS Bos.INeun! Compounds 

MereUI)' 
TRACE 

Surrogate Recovery 

2-AuorobiphenYI 
Nitrobenzene-d5 
p-Terphenyl-dI4 . 

Bromofluorobcnzene 
OibItJmofluoromethane 
Toluene-dS 
Bromofluarobenune 
DibromofluoTo;rne.thane 
Toluene-<l8 

M=Method 

Ml 
M2 
MJ 
M4 
MS 

Test 

M6tO 
M610 
M610 

BTEX-8260 
BTEX-l!260 
BTEX·8260 
NAP-8260 
NAP-8260 
NAP-K.260 

Per.ent% 

652 
0.00" 
52_6 
92.4 

78.8 
Ill. 
92.4 

78.8 
Ill. 

Method.D .... ip!loa 

EPA 8260 
EPA 8270 
EPA6010A 
EPA9070A 
EPA3510 

Acceptable LiJIllts 

(43.0 - 108_) 

(35.0 - 11 I.) 

(33.0 - 125.) 

(73.8 - 128.) 
(63.9 - 139.) 
(77.1 - 121.) 
(73.8- 128.) 

(63.9 - 139.) 

(77.1 - 121.) 

PO Box 30712· Charleston. SC ~9417 • 2040 Savage Road· 29407 

(B03) 556-8171· F~ (803) 766-1178 

"" ~;t Pnnro:d on r\,'t:~'clcd p3per 

La~ C-er1lf'lC.&lioai 

.5TA TE GEL £PI 
FL £17156/87294 E81472/P .. 
NC 233 
SC 10120 10512 
11'( 02934 D2934 

Page 2of3 

Analyst Dac. Time Bat<:b .M 

NRM OlilStil7 1147 96152 3 

SLR 01116197 1100 96358 4 

TSD 01117197 !lOO 96454 5 

RM) 01114m 1700 961S4 6 
fGD 01114197 1300 96152 7 

"9701179-04" 
/-3J 



Cllen" 

ContaCt: 
Project Desmption: 

co: NPWCOOI96 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Building &; Conversion 

SUPSHIP·Portsmou<h DetaChment·Env. 
1899 North Hobson Ave. 

North CharieslOIl. South Carolina 29411S·2106 
Mr. Bill Hie,. 
SUPSHIP·Ponsmouth Oeraclunent 

Report Date: JamllilY 22. 1997 

Sample ID : SPORT0291-4 

:Ii = Melbod 

M6 
M7 

Notes: 
The qualifiers in this report are. def"med as follows: 

Method·DescriptloD 

EPA 7470 
EPA300S 

NO indica.tc.s dtar the sn.alyte was not &tec:1ed at a concentration grea!l:r chan Ute de.u:ction funk 

~ CU"lilluUou 

STAlE GEL £PI 
FL El11.sli/S-n~ ESi4121!7 
NC 133 
SC 10120 10582 
n; 02934 0:934 

P"lle 3 of3 

• indicates presence of analyte at a OOIlCcntration less thao the reponing limit (RL) ""d gre= than the detection limit (OL). 

-.rIP in~cates max the ~yte was not detected It a :ncen~a.tion gre~ man the deteC~on .limit-
,..., ~,a(CS tha.t a quality control analyte recovery IS ollt:i1d.e of ~ed acoepWlCC cntena. 

This da!.a repon has heen ptopared and reviewed 
in accordance. with General Engi:ru:ering laboratories 
stand2nl opera.ring procedures. Please direct 
any questions '" your Project Manager, Karen Blakeney at (803) 769·7386. 

PO Box 30112 ' Charleston. SC 29417 • 204ll Savage Road • 29407 

(803)556·8171· Fax (803)766·1178 '9701179·04' 



ClienJ; 

ConlaCt: 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship BuildiJlg &. Conversion 
SUPSHIP-Porwnouth Dew:hmcm,-Env_ 

1899 North Hobson Ave. 

NotIh ClurleslOn. Scum Carolina 29405-2106 
Mr_ Bill Hiers 

Project Description! SUPSHIP-POrtSlIlOu!h p.iaclunen, 

a:: NPWCool96 

Sampl.ID 

LabID 
Mattix 
Pate Collected 
Dale Received 
Priority 
Calloe"" 

Report Date: Jaruwy 21. 1997 

: SPORT0291-S 
: 9701l79~5 
: GroundH20 
: 01/1087 
: 01/10/97 
: Routine 
; Client 

La~ Certll1CLt111tU 

STATE GEL EPI 
fL Er11S6"12~ E!74i2fE":'. 
NC 2JJ 
sC 10120 UlSB:Z 
TN 029 34 02934 

Page lof2 

Parameter Qualln.r Result DL RL Units DF .'I.nalysf Date Time Batcll M 

\' oJadle Orgwcs 
BTEX - 4 il<mS 

B=c:ne 
EthyJbenzmc 
Tolu",e 
Xylene. (fOTA.L) 
NlqJhduuc:ne 

Surrogate Recovery 

Bromolludrobenzene 
Dibrcmofluoromethane 
Tolucne-d8 
Bromafluorobenune 
Dibromofluoromethane 
Tolu..,.-d8 

M= Metbod 

MI 

u 
U 
U 
U 
U 

0_00 1.00 
0_00 1.00 
0_00 1.00 
0.00 1.00 
0_00 1.00 

2.00 ugll 
2.00 ugll 
2.00 ugll 
4.00 ugll 
2.00 ugll 

Test Percent% Acceptable Limits 

BTEX-8260 
BTEX-8260 

BTEX-8260 

NAP-SUO 
NAP-&260 
NJ\P-8260 

95.2 
. 92 .. S 

!O8_ 

95.2 
92:8 
lOS. 

Method.Descriptlon 

EPA 8260 

(73.-S -128_) 

(63._9 -.139_) 
. (77-1 - 12l.) 

(73_8 - 128_) 

(63_9 - 139.) 
(77.1 - 121.) 

LO 
LO 
1.0 
1.0 
l.0 

PO Box 30712· Charleston. SC 29417 • 2040 Savage Road· 29407 

(803).556-8171. Fax (803) 766-1178 

o Pnr.lo:d -.1" rt:l1c:I('d fla~r 

RMB 01/16f)7 2028 96414 I 

I ~I~I ~~ ~I~ 11111 mllll!~111 ~ ~Il rn~ I~ 1111 
·9701179~5· 



Clion~ 

COIUaCt: 

Project Description: 

ce: NPWCOOl96 

GENERAL ENGINEERING LABORATORIES 

Supervisor of Ship Bullding &. Conversion 
SUPSHIP·PorumDum DetacluT=t·Env. 
1899 North Hobson Ave. 

North Charl"no,," Soum Corolin.2940S·2105 
Mr. Bill Him; 
SUPSHIP·PorumDulh Oel&:hment 

RoponD.",: JiIlUlJII)' 21,1997 

SampleID : SPORT0291·S 

M=Merhod Method.Description 

NoleS; 

The 'lualif:u::rs in lhi.s report are defmed as follow.s: 
NO indicateS th.u the analyte was pot deJeCIed at I conceru::racion greau::r chan the deecc:tion limiL 

LLbortiDly Certlllca.lJunli 

STATE GEL EPI 
FL Ea7156i>-ru4 EJ7<'1U1". 
/'Ie 233 
sc 10l2n 11lS1I2 
TN 02934 02934 

Page 20{2 

J indioale.o 1" .. .,,00 of ana1y1C at a concentration less than the reporting limit (RL) and greaU!T than the detection limit (DL). 
U ind.i.Clltes thaI lhe analYIe was not dt:ru£ed at a concemra.Uon grearer lh3n lbe detection limit. 
• indicates tha.t II qualiJ:y comrol analyte recovery is DULSidt: of .specified acc.e.pt:ulCe cr:itaia.. 

., This data. repon has been prepa:ed IlJ"ld reviewed 
in accordance with Gc:ncral Engincerini: L4b0rBtoTles 
standa:rd op«ating ptoccdllres. Please direct 
any questions to your ProjeCl Manager. Karen Blakeney" (BOO) 769·7386. 

Reviewed By \ 

PO Box 30712. Charleston. SC 29417 • 2040 Savage Road' 29407 

(803) 556-8171· Fax (803) 766-1178 
~ t.;t Pllnl<.-d on J~C\cl~ Jnp"r 

*9701179·05* 



Contact: 

GENERAL ENGINEERING LABORATORIES 
l/t'~/l}1 t.' fnd(J\"s lifted.] 1\ ttll a nHOli ror lfIJllorrmr. 

Supervisor of Ship Building &: Conversion 
SUPSHIP-Portsmouth De<a<hmlOl,-Env_ 
1899 North Hobson Ave. 
North Charlesron. Soum Cm:olina 29405-2106 
Mr_ Bill Hi ... 

Project Description: SUPSHIP-Ponsmou!h Detal:hment 

ce: NPWCOOl96 

SamplelD 
LablD 

Mattix 
O ... CcII<aod 

Date Received 

Prioricy 
Cou..:tcr 

Ropert Da.to: January 21, 1997 

: SPORT0291-6 
: 970ll79-O6 
: Soil 
: 01/10/97 
: IH/I0/97 
; Routine 
: Client 

~Cutl!I ....... 

STAlE GEl. EPI 
fL ES7tS6JS7194 ES7472lSi'4: 
NC 233 
SC 10120 lOSI2 
TN 01934 02934 

Page lof2 

Paramelef QwtIJller Result DL RL Ublts DF Analyst Date Time Bat£lt M 

Volatile Organics 
lTEX - 4 uenu -==. Toluene 

Xykru:s (TOTAL) 
N 'Phthalene 

Surrogate Recovery 

Btomofiuorobenzene 

Dibrcmofhw<omelhan. 
TolUlOle-<lS 
Bromofiuorobenz.ene 
Dibromofluoromcth.anc 

Toluem-d8 

M=Melhod 

Ml 

u 
U 
U 
U 
U 

0_00 1_00 
0_00 1-00 

0.250 1.00 

0_00 1.00 
0.00 1.00 

2.00 ug/kg 
2.00 ug/kg 
2.00 ug/kg 
4.00 ug/kg 
2.00 ug/kg 

Test Pen:ent% A<<eptable LImits 

BTEX-8260 
BTEX~260 

BTEX-8260 
NAP-8260 
NAP-i260 
NAP-8260 

113. 
lOS. 

HO_ 
ll3_ 
108. 
llO_ 

Melhod-DescriptloD 

EPA 8260 

(535 - 154.) 
(63.4 _ 136_) 

(72.1 - 131.) 
(S3..S - 154.) 
(63.4 - 136.) 
(72.1 - 137_) 

1.0 
1.0 
1.0 
1.0 
1.0 

PO Box ]0712, Charle.ston. SC 29417 ' 2040 Savage Road· 29401 

(803) 556-8171 - Fax (803) 766-1178 

o PI,IIICdclI1rc:ncio:dCl:lj"cf 

JOS 01/16/97 1344 96314 I 

I~WI~mm\~lm~1111~II~nnml~llll 
-9701179-06· 
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Client: 

Conlal:1: 

Project Description: 

cc: NPWCOO196 

GENERAL ENGINEERING LABORATORIES 

Supervisor of SlUp Building II< COnv .... iQIl 

SuPSHIP·Ponsmouth Detachm.nt .. Env. 
1&99 North Hobson Ave. 

North Charles"',,- South Carolina 29405 .. 2106 

Mr. B ill Hie .. 
SUPSHlP·Porumouth DeI.dun",,1 

Repon Dale: January 21. 1997 

SamplelD : SPORT0291·6 

M=Metbod Melhod.DescriptioD 

No~: 

The qualifiers in lhi.s report are dJmed as follows: 
ND indicates we me analyte was not detected at a concentration greater than lhe detection l.im.it. 

STATE 
FL 
NC 
SC 
TIl 

GEL 
EII71 S6J'i7294 
23J 
101.20 
02'1]4 

J indic.~ pres.nc.. of analy<e at a=tt&J:ion less than the reporting limit (RL) and gr ...... than the deteccion limit (DL). 
U indicaJ.5: thaI the analyt8 was not detected at a COJlCelllration grCaLtr than the de[eCtlon limiL 
.. indicates thar II. quality control analyt.e rec:ov~ is OllCSid,e of specified acceptance crileria. 

~ data. report has ~cn prepared and Ie:vicweci 
in accordance with General Enginoering Laboratories 
.lOlIdard operating procedures. Pi .... direct 

any que.stions '" your Project Manager. Karen Blaken.y at (803) 769·7386. 

Review~By 

PO Box 30712 .. Charleston. SC 29417 .. 2040 Savage Road • 29407 

(g03) 556·8171 .. F ... (803) 766·1178 

'" '-~ Pnm",d UI\ rt~"ded paper 

*9701179·06* 

EFt 
E8747'2%1 

10512 
CI29J.< 

Page 20f2 



Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section IO - Site-Specific Evaluations 
Revision: 0 

10.3 AOC 675, Fuel Oil Storage, (Facility NS-4)j AOC 676, Former Incinerator 

(Building NS-2)j and AOC 677, Grounds, (Building NS-2) 2 

AOC 675 is a 25,OOO-gallon UST (Facility NS-4), installed in 1952. A 495-gallon oil/water 3 

separator is located north of this UST. This UST stored fuel oil for a boiler house (Building NS-2) 4 

built in 1958. No.5 fuel oil was used until 1991; from 1991 on, the UST stored cleaner-burning 5 

No.2 fuel oil. The AOC 675 area was also used to refuel seaplanes, and petroleum contamination 6 

may have resulted from this activity. Actual dates of seaplane operations are unknown, but this 7 

activity was discontinued in the mid 1950s. 8 

9 

Former UST NS2A was an unregulated 560 gallon underground waste oil holding tank for an 10 

oil/water separator. It was located in a grass covered patch of ground between Buildings NS 2 and 11 

NS 3. This tank was closed by removal in April 1996. During removal it was noted that the tank 12 

was intact with no holes or pitting. The oil/water separator which was associated with the waste 13 

oil UST and is currently identified as NS 2A is located immediately east of the former waste oil 14 

UST. The oil/waste separator was left in place and its lines were plugged and capped. 15 

16 

Former UST NS 3-1 was a 280 gallon waste oil holding tank and oil/water separator located just 17 

north of Building NS 3. Building NS 3 is a former fuel pumping transfer station located just west 18 

of NS 4. The fuel transfer area was diked and sloped towards a storm drain in the east comer. 19 

The storm drain was connected to the storm sewer by two sets of valves and piping. The valves 20 

directed the storm water runoff directly to the storm sewer during normal operations or through 21 

the oil/water separator to the storm sewer in the event of a spill in the fuel transfer area. 22 

23 

AOC 676 is the location of a former incinerator which operated near the current location of 24 

Building NS-2. The incinerator was used during the 1940s: it is shown on base maps from 1947 25 

to 1955. No records exist concerning its design, operation, or demolition. The materials burned 26 

10.3.1 



Zone I RCM Facility InvestigaJion Repon 
Charleston Naval Complex 
Section IO - Site-Specific Evaluations 
Revision: 0 

in the incinerator are unknown but may have included flammable hazardous materials (paints, 

solvents, and waste oils), as well as paper, wood, and general trash. 2 

3 

AOC 677 consists of the grounds surrounding Building NS-2, a boiler house. The facility was 4 

built in 1958; in 1977, the boilers were replaced with newer ones. There is a documented history 5 

of fuel oil spills at this site, ranging in size from 3 to 500 gallons. Fuel for the boilers were stored 6 

in the nearby 25,OOO-gallon UST at Facility NS-4 (AOC 675) as described above. Prior to 1979 7 

the sump pump for the boilers discharged to the base storm sewer system. After 1979, the sump 8 

pump discharged to the sanitary sewer system via an oil/water separator. In 1990, the boilers at 9 

were connected to the basewide steam system to provide backup power for the central power plant. 10 

11 

Materials of concern at AOCs 675 and 677 include residual fuel, diesel fuel, aviation gasoline, and 12 

lead as an additive in the fuel. Materials of concern at AOC 676 include ash potentially high in 13 

metals, and petroleum products. Potential receptors include future users involved in invasive and 14 

noninvasive activities. The ecology of the Cooper River is also a potential receptor. 15 

16 

To fulfill CSI objectives for AOCs 675 and 676, and RFI objectives for AOC 677, soil, sediment, 17 

and groundwater were sampled in accordance with the approved final RFI work plan and Section 3 18 

of this report. 19 

20 

10.3.1 Soil Sampling and Analysis 21 

Soil was sampled in one round at the combined AOCs from the locations shown on Figure 10.3.1. 22 

The approved final RFI work plan proposed 13 soil borings, with samples collected from the 23 

upper- and lower-intervals. During the field investigation, 14 soil borings were advanced. 24 

Upper-interval samples were collected at all borings; however, only eight lower-interval samples 25 

were collected 26 

10.3.2 
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FIGURE 10_3.1 
AOCs 675. 676 AND 677 

SAMPLING LOCATIONS 

DWG DATE: 02/16/99 TDWG NAME: 2909G012 



Zone I ReM Facility Investigation Repon 
ChilrleslOn Naval Complex 

Section /0 - Site-Specific Evaluations 
Revision: a 

because the water table was encountered at less than 5 feet bgs. AIl samples were analyzed for 

VOCs, SVOCs, pesticides/PCBs, cyanide, and metals. Samples from AOC 677 were also 2 

analyzed for organotins. One upper-interval sample from AOC 677 (677SB01001) was analyzed 3 

for physical parameters. Three samples selected as duplicates were analyzed at DQO LevellV 4 

for Appendix IX analytical parameters (except that duplicate sample 677CB01001 was not 5 

analyzed for cyanide). Table 10.3.1 summarizes soil sampling at the combined AOCs. 6 

7 

Grid soil samples GDISB01501 and GDISB01502 were collected in the area of the coinbined 8 

AOCs and analyzed for the standard suite of parameters. Results of these analyses are discussed 9 

together with analytical results for the combined AOCs. 10 

Sampling 
Round 

1 

2 

Noles: 

Sampling 
Date 

02121195 
02127/95 
02128195 

09/07195 

Samples 

Tabl. 10.3.1 
AOes 675/676/677 

SOU Sampling Summary 

Collected Sample Analyses 

Upper - 14 (13). Standard Suite, Organotins 

Lower - 8 (13) Standard Suite. 
Organotins 

. Duplicate - 3 Appendix IX . 

Upper - I Physical Parameters 

( ) Parenthesis indicate number of samples proposed in the RFI work plan. 
• 677CBOlOOl was not analyzed for cyanide. 

Comments 

Organotins were collected. on rune· 
upper-interval samples (677SB00201 through 
677SBOlOOt) for site characterization.. -

Six Jower-interval samples were not collected 
due ro a water table at less than 5 feet bgs. 
Organotins were collected on six 

. lower-interval samples (677SBOO202, 
6775800302. 677SBOO402. 677SBOO602. 
677SB00702. and 677SBOO9(2) for sito 

. characterization. 

677CBOOI01l677CB00201/677CBOIOOI' 

Sample for physical parameters collected at 
boring location 677SBOI001. 

Standard Suite VOCs. SVOCs. metals, cyanide, pesticides, aOO PCBs at DQO Level m. 
Appendix IX Standard Suite, plus hex~brome, dioxins. herbicides, and OP pesticides at DQO Level IV. 
Physical parameters analyses included CEC. chloride, sulfur, anunonia. nitnlte/nitrite. phosphorus. TOC aOO total moisture. 

10.3.5 
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10.3.2 Nature and Extent of Contamination in Soil 

Organic compound analytical results for soil are summarized in Table 10.3.2. Inorganic 2 

compound analytical results are summarized in Table 10.3.3. Table 10.3.4 summarizes all 3 

analytes detected in soil at AOCs 675/676/677. Appendix D contains the complete analytical data 4 

report for all samples collected in Zone 1. 5 

6 

Volatile Organic Compounds in Soil 7 

Three VOCs were detected in soil samples at the combined AOCs. Acetone, acetonitrile; and 8 

toluene were detected in surface and subsurface soil samples at concentrations far below their 9 

RBCs and SSLs. 10 

11 

Table 10.3.1 
AOCs 675/676/677 

Organic Compound An2IytiClll Results for SoD (Jlglkg) 

Sample Detection RBC (upper) Number or Samples 
Parameter Interval Fr~uencl DetectioD RanGe Mean SSL Oower) Exceeding RBC or SSL 

Volatile OrEc Com~unds 

Acetone Upper· 3114. . 32.0 -71.0 52.0 780,000 0 
Lower 41~ .. ·17.0 - 200 76.8 8,000 0 

Acetonitrile Upper 1114 100 100 47.000 0 
Lower 2/8 81.0 - ISO 116 440 0 

Toluene :Uppcr 10114 1.0-6.0 2.1 1,600.000 0 
·Lower 5/8 2.0 - 23.0 10.8 .. ·6,000 0 

Semivolatne O!]anic Coml!:!unds 

BEQs . Upper 3114 0.047 - 478 161 ~ I 
Lower 3/8 17.5 - 252 118 1600 0 

Benzo(a)antruacene Upper 2/14 41.0 -710 381 870 0 
Lower 3/8 53.0 - 480 228 800 0 

Benzo(aJpyrone Upper 1114 330 . 330 ~ I 
Lower .2/8 51.0 -180 .116 4,000 0 

Benzo(b)f1uoranthene Upper 1114 670 670 870 0 
Lower 3/8 110 - 220 163 2,500 0 

BeDzo(k)fluol1lIltbene Upper 1114 840 840 8,700 0 
Lower 3/8 110 -190 147 25,000 0 

Chrysene Upper 3/14 44.0 - 640 244 ~.OOO 0 
Lower 3/8 62.0 - 420 204 80.000 0 
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Table 10.3.2 
AOCs 1>1511>161671 

Organic Compound Analytical Results for Soil (pgllq:) 

Sample Detection RBC (upper) Number of Samples 
Parameter Interval Fc~uen~ Detection ~e Mean SSL Oower) ExceedinG RBC or SSL 

Dibc:nzofuran Upper 0114 ND NO 31.000 0 
Lower liS 1.800 1,800 6,800 0 

t -Methylnaphthalene Upper 1/14 210 210 310.000 0 
Lower liS 1.700 1.700 72.000 0 

2-Melbylnaphthalene Upper 1/14 200 200 310.000 0 
Lower 1/8 1.900 1,900 230,000 0 

Acenaphthene Upper 2/14 99.0 - no 105 470.000 0 
Lower liS 2.300 2.300 290.000 0 

.' 

Anthracene Upper 1114 110 110 2.300.000 0 
Lower 218 .72.0 -930 501 5.900.000 0 

Di-n-butylphthalate Upper 1114 35.0 35.0 7S0,OOO 0 
Lower O/S NO ND 2.300.000 0 

F1uoramhc:ne .tipper 3/14 41.0 - 1,000 364 310.000 0 
Lower . 7/S 34.0 - 2.800 491 2.100.000 0 

Fluorene Upper 0/14 NO ND 310,000 0 
Lower I/S 2,200 2,200 2S0,OOO 0 

Naphthalene Upper ·2114 52.0 - 2,200 1,130 310.000 0 
.Lower liS 5.900 5,900 42.000 0 

Phenanthrene Upper 1/14 55.0 55.0 230.000 0 
Lower 21S 110 - 6.200 3.160 660,000 0 

"Pyrene Upper 3/14 42.0 - 810 304 230,000 0 
Lower 6/S 95.0 - 1.900 409 2,100,000 0 

bis(2-Ethylhexyl)phthala!e Upper 1/14 84.0 84.0 46,000 0 
Lower O/S NO NO I,SOO,OOO 0 

Pe5ticideslPCBs 

4.4'-000 .Upper 5114 2.0 - 34.0 16.2 2,700 0 
Lower 5/S 7.6 _ 500 130 S,OOO 0 

4,4'-00E Upper 3/14 7.3·3S.0 IS.2 1,900 0 
Lower SIS 19.0 - 240 65.4 27,000 0 

4,4'-ODT . Upper 2114 4.0 - 24.0 14.0 1,900 0 
Lower 218 22.0 -71.0 46.5 16,000 0 

Chlordane Upper 2/14 6.0 -7.6 6.8 1,800 0 
Lower O/S ND NO 5,000 0 

Endrin Upper 1114 2.S 2.8 2,300 0 
Lower 0/8 . NO ND SOO 0 

Endrin aldehyde Upper 3/14 1.4 - 1.6 1.5 2.300 0 
Lower 0/8 NO NO 340 0 

bela-BHe Upper 1114 1.3 1.3 350 0 
Lower 018 NO NO 1.3 0 

10.3,7 
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Tabl. 10.3.2 
AOCs 675/676/677 

Organic Compound AnIIIytlcaI Results ror Son (pglkg) 

Sampl. Detection RBC (upper) Number of Samples 
Parameter Interval Fr~uencl Detection RanEe Mean SSL (Jower) Exceeding RBC or 5SL 

gamma-BHC (Lindane) Upper 1114 1.2 1.2 490 0 
Lower 0/8 NO NO 4.5 0 

delta-BHC Upper 1114 J.I 1.1 350 0 
Lower 0/8 NO NO J.8 0 

Heptachlor cpoxide Upper 2114 1.4 - 3.0 2.2 70 0 
Lower 0/8 ND NO 330 0 

Aroclor-1260 . Upper. . ·:1IJ4 . 61.0 :61.0 320 0 
-.. Lower- . .,:,018 ND NO 1.000 0 

Dioxin Com(!:!!unds and Organotins 

TEQs Upper ·3/3 1.12E~3c2.~ 1.55E~3 0.0043 0 
Lower 0/0 NA NA 1.6 0 

123678-HxCDD Upper 1/3 I.09E~3 I.09E~3 0.043 0 
Lower 0/0 NA NA 4.1 0 

123789-HxCDD Upper 1I3 9.2E~ 9.2~ 0.043 0 
Lower .010 ·NA NA 4.1 0 

1234678-HpCDD Upper 3/3 0.0448 - 0.0956 0.0621 0.43 0 
Lower 0/0 NA NA lOB 0 

OCDD· Upper 3/3 0.399 - 0.926 0.599 4.3 0 
. Lower 0/0 .NA NA 1.080 0 

123478-HxCDF Upper 113 2.06E~3 2.06E~3 0.043 0 
Lower 0/0 NA NA 216 0 

. 123678-HxCDF Upper 113 8.4E~ 8.4E~ 0.043 0 
. Lower 010 NA NA 216 0 

234678-HxCDF Upper 113 8.6E~ 8.6E~ 0.043 0 
Lower 0/0 NA NA 216 0 

1234678-HpCDF Upper 3/3 7_6E~3 - 0.0166 ·0.0119 0.43 0 
Lower .. 0/0 . NA· NA 54 0 

OCDF Upper 3/3 0.0108 - 0.0215 0.0167 4.3 0 
Lower 0/0 NA NA 540 0 

T.tr2butyltin Upper ·119 25.28 25.28 2,300 0 
-Lower 0/6 NO NO NL 0 

NOllS: 
NA Not ApplicablelNot AvailablelNot Ana1yzed 
ND Not netoctedlNot neu:rntined 
NL - Not Listed 
IJg/kg micrograms per kilogram 
See Table 5.5 for organic compound screening concentrations and their sources. 
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Table 10.3.3 
AOC.675/6761677 

Inorganic Compound Analytical Results Cor SoU (mglkg) 

Number oC Samples E)tceedlng: 
Sample Detection Background RBC (upper) RBe &: Background (upper) or 

Parameter Interval Freguencl Detection Range Mean ConcentraUon SSL Oower) SSL &: Backl!.ound Oower) 

Aluminum (AI) Upper 14114 4.310 - 11.800 7.120 21.400 . 7.800 0 
Lower 8/8 7.110-24,900 13,700 18,900 560,000 0 

Antimony (Sb) Upper 2/14 6.0·6.6 6.3 NO 3.1 2 
Lower 3/8 5.3 - 9.2 7.3 NO 2.7 3 

Arsenic (As) Upper 5/14 3.1·5.4 4.2 21.6 0.43 0 
Lower 8/8 4.7.14.4 9.2 . 6.45 15 0 

Barium (Sa) Upper 14/14 6.0 - 25.7 17.4 54.2 550 ·0 
Lower 8/8 18.4 - 33.0 22.3 36.0 820 0 

BeryUium (Be) Upper SI14 0.21·0.98 0.501 0,95 16 0 
Lower 7/8 0,35 - 1.1 0.11 0,61 32 0 

Cadmium (Cd) Upper 2/14 0.53·0.72 0.63 0.61 7.8 0 
Lower 2/8 0.18· 1.2 0.69 0.54 4.0 0 

Calcium (Ca) Upper 14/14 4,840 - 71,400 28,700 NL NL NA 
Lower 8/8 9.250 - 235,000 65,ioo NL NL NA 

Chromium (Total) (Cr) Upper 14/14 9.7 -70.5 30.0 34.5 39 2 
Lower 8/8 20.7·46.1 32.5 51.3 19 0 

Chromium (Heuvalent) Upper 113 0.426 0.426 NO ~9 0 
Lower 0/0 NA NA ND 19 0 

Cobalt (Co) Upper 13/14 1.4-4.4 2.3 5.80 470 0 
Lower 8/8 2.0 -7.4 4.3 3.48 990 0 

Copper (Cu) Upper 14/14 1.6 ·26.6 9.3 240 310 0 
Lower 8/8 7.3 - 278 43.0 11.5 5,600 0 
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Table 10.3.3 
AOC. 675/676/677 

Inorganic Compound AnalytIcal Result! for Soil (mglkg) 

Nwnbtr of Samples E"ce~ing: 
Sample Detection Background RBC (upper) RBe lit Background (upper) or 

Parameter Intenal Frequency Detedion Range Mean Concentration SSL (lower) SSL &: Background (lower) 

Iron (Fe) Upper 14/14 2,670· 8,870 5,210 NL NL NA 
Lower 8/8 6,970·24,600 12,300 NL NL NA 

Lead (Ph) Upper 14/14 3,6·42.4 15.0 203 400 0 
Lower 8/8 6,5·20.2 13.6 12.3 400 0 

Magnesium (Mn) Upper 14/14 507·2,400 1,260 NL NL NA 
lower 8/8 2,160 • 6,030 3,370 NL NL NA 

Mangane,e (Mn) Upper 14/14 18.8·1,420 147 419 160. I 
Lower 8/8 73.0 - 188 113 1t8 480 0 

Mercury (Hg) Upper 1114 0.11 0.11 0.47 2.3 0 
Lower 1/8 0.20 0.20 NO 1.0 0 

Nickel (Ni) Upper 14/14 2.7·20.9 7.45 23.9 160 0 
Lower 8/8 6.9-21,1 10.9 15,7 65 0 

Potassium (K) Upper 4/14 226·974 643 NL NL NA 
Lower 8/8 952·2,620 1,480 NL NL NA 

Selenium (Se) Upper 4/14 0.64·0.97 0.78 1.49 39 0 
Lower 618 0.52 - 2.1 1.16 1.77 2.6 0 

Sodium (Na) Upper 13/14 101 • 1.200 410 NL i'lL NA 
Lower 8/8 579·2,010 1,020 i'lL NL NA 

Thallium (11) Upper 4/14 0.31 ·0.42 0.36 NO 0,55 0 
Lower 4/8 0.34·0.57 0.47 NO 0.36 3 

Tin (Sn) Upper 3/14 1.0·2.4 1.7 7.50 4,700 0 
Lower 3/8 10.6· 11.2 10.9 NO 5,500 0 

Vanadium (V) Upper 14114 6.7 - 176 38.3 113 55 2 
Lower 8/8 18.0·57.1 30.5 38.1 3,000 0 
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Sample Detection 
Parameter Inte"al Frequency 

Zinc (Zn) Upper 14114 
Lower SIS 

Notts: 
NA NOI ApplicablelNol Available 
NO Not Detected/Not Detennined 
NL Not Listed 
mg/kg - milligrams per kilogram 

Table 10.3.3 
AOC. 675/676/677 

Inorganic Compound Analytical Results (or SOU (mglkg) 

Background 
Detection Range Mean Concentration 

6.2· 130 34.S 206 
29.2·76.7 44.4 36.2 

See Table S.6 for inorganic compound screening concentrations and their sources. 
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Number of Samples Exceeding: 
RBC (upper) RBC II< Background (upper) or 
SSL Oower) SSL " Background Oower) 

2.300 0 
6.200 0 
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Parameter Location 

Volatile Organic Compounds fug/kg) 

Acetone 676SBOOI '. 

677SBOO2 

677SBOO4 

677SB006 

677S0010 

Acefonitrile (methyl cyarude) 677SBOO4 

6775BOO6 

2-Bumoone (MEK) . 677SBOO4 

6775BOO9 

Propionitrile (ethyl cyanide) 6775BOO4 

Toluene 6755BOOI 

6765BOOI 

676SBOO2 

677SBOOI 

6775B002 

677SB003 

677SBOO4 

677SBOO6 

Table 10.3.4 
AOC.675/676/677 

Analytes Detected in Surface and Subsurface SOU 

Surface 
Cone. 

NO 

32 

NO 

72 

52 

NO 

100 

NO 

NO 

NO 

3 

" I 

6 

1 

~ 

2 

NO 

3 

Residential 
RBC' 

(!HQ-O.I) 

780000 

47000 

4700000 

47000 

1600000 

10 1.12 

Surface 
Background 

NA 

NA 

NA 

NA 

NA 

Subsurface 
Cone. 

.7 . 

'·26 
:. 64 .. 

··.·200 

.NT .. 
81 

ISO 

46 

40. 

780 

NT 

19 

NO. 

NT 

23 

NO 

2 

6 

SOU-! ... 
Groundwah:r 

SSL' 
(OAF-IO) 

8000 

440 

3900 

440 

6000 

Submrface 
Background 

NA 

NA 

NA 

NA 

NA 



Parameter Location 

Toluetie (Con'inued) 67758008 

6775BOO9 

6775BOIO 

SemlvolatUe Organic Compounds iflg/kg) 

Ac<naphtbene 6775BOO6 

6775BOO9 

677SBOI0 

Anthracene 6775BOO4 

6775BOO6 

6775BOO9 

Benzo(a)pyrene Equivalents (BEQ.) 676SBOOI 

67758004 ." 

imSBOO6 

6775BOO9 

6775BOI0 

Benzo(a)anthracene 6765BOOI 

6775BOO4 

6775BOO6 

6775BOO9 

Table 10.3.4 
AOCs 675/676/677 

Analytes Detected In Surface and Subsurface SOU 

Surface 
Cone. 

2 

2 

2 

.99 

NO 

110 

NO 

110 

NO 

4.14 

NO 
478 

NO 

0.047 

41 

NO 

720 

NO 

ReSidential 
RBC* 

(!HQ=O.I) 

470000 

2300000 

87 

870 

10.3.13 

Surface 
Background 

NA. 

NA 

NA ." 

NA 

Subsurface 
Cone. 

NT 

4 

NT 

NO 
• ..•. 2300 

NT 

72 

NO 

930 

17.S 

84.0 

NO 

2.52 

ND 

53 

ISO 

ND 

480 
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SoU·to
Groundwater 

SSL* 
(DAF-IO) 

290000 

5900000 

1600 

800 

Subsurface 
Background 

NA 

NA 

NA 

NA 
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Tabl. 10.3.4 
AOC.675/676/677 

Analyt~5 Detected in Surface and Subsurface SOU 

Soli-to-
Residential Groundwater 

Surface RBC" Surface Subsurface SSL" Subsurface 
Parameter Location Cone. crnQ=O.I) Background Cone. (DAF=IO) Background 

B.nzo{a)pyn",. 677SB004 NO 87. NA 51 4000 NA 

677S9006 330 NO . 
. . 

677SB()()9 No 180 

Benzo{b)nuonnthene 6765BOOI NO 870 NA 110 2500 NA 

677SBOO4 NO 160 

677SBOO6 670 NO 

677SBOO9 NO 220 

Benzo(k)fluorantbcne 676SBOOI NO 8700 NA Iio 25000 NA 
y' 

imSBoo4 NO . " .. ' ... 190· 

677SBOo6 840 ·:.'NO 

67759009 NO j4() 

Chrysene 6765BOOI 44 87000 NA 62 80000 NA 

6775BOO4 NO 130 

677SBOO6 640 NO 

677SBOO9 NO 420 

677CBOIO 47 NT 

Oibenzofuran 677SBOO9 NO 31000 NA 1800 6800' NA 

Oi·n.butylphthalate 677SB005 35 780000 NA NT 2300000 NA 

bis(2.Ethylhexyl)pbthalate (BEHP) 677SBOO7 84 46000 NA NO 1800000 NA 

10 1.14 
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Table 10.3.4 
AOC. 675/676/677 

Analytes Detected In Surface and Subsurface Soil 

SoU-to-
Residential Groundwater 

Surface R8C' Surface Subsurface SSL' Subsurface 
Parameter Location Cone. !!!'!Q-O.I! Background Cone. ffiAF=lO! BackS!0und 

F1uoranthene 67658001 51 _ 310000 NA 1$0 2100000 NA 

616S8002 NO 34 

67758003 NO 64 

677S8004 NO ZOO 
677SBOO6 1000 _68 

_ 67758001 NO- _ 58 

67758009 NO 2800 

67758010 41 NT 

Auorene 677S8009 NO 310000 NA 2200 280000 NA 

I·Melhylnaphthalene 677S8009 NO 310000 NA- 1700 72000 NA 

617580t(i 210 NT 

2-Methylnaphthalene 677S8009 NO 310000 NA 1900 230000 NA 

677S8010 200 NT 

Naphthalene 677SBOO6 52 310000 NA NO 42000 NA 

67758009 NO 5900 

677S8010 2200 NT 

Phenanthrene 67758004 NO 230000 NA 110 660000 NA 

677S8006 55 NO 

67758009 NO 6200 
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Parameter 

Pyre .. 

Pesticides/PCBs (lie/kg) 

Aroclor·1260 

beta·BHC (beta·HCH) 

delta·BHC (delt1·HcH) 

gamma-BHC (Lindane) 

Chlordane 

4.4'-000 

Location 

6765BOOl 

676SaOm· . 

., 677SB()I)3 

671S9004 . 
6775BOO6 

6175BOO1 

6775B009 

·6775BOio 

67558001 

6755BOO2 

6765BOO2 .. 

6755BOOI 

6755BOO2 

67658001 

6755BOO2 

676SBOOI 

6765BOO2 

677SBOO2 

677SB003 

6775BOO4 

6775BOO6 

Table 10.3.4 
AOC.675/676/677 

Analytes Detected In Surface and Subsurrace SOU 

Residential 
Surface RBC" Surface Subsurface 
Cone. crnQ=O.I) Background Cone. 

42 230000 ·"::··NA : 130 

NO . ·:·:35. 

. NO ,,, .. , ,'.", .. 59 
',,' 

.NO :240 : 

,810 ··:···.NO. 
',.: .. ,;' 56· . NO 

NO ....•.. ··:,i900 
61 ... N1:. 

61 320 NA 
.. 

,NT 
1.3 350 NA NT 

1.1 350 .. :NA NO 
.. 

1.2 490 NA NT 

7.6 . 1800 .NA NT 

6.0 NO 
2 2700 NA NT 

NO 40 

NO 89 

6.7 NO 

NO 7.6 

NO 500 

34 NO 

II' ' 16 

SoD-to-
Groundwater 

SSL" Subsurface 
!DAF- IO) Baewound 

2100000 NA 

.. 
.. 1000 NA 

1.3 NA 

1.8 NA 
4.5 NA 

5000 

8000 NA 
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Table 10.3.4 
AOC.675/676/677 

Analytes Detected In Surface and Subsurrace Son 

SoU·t ... 
Resldenllal Groundwater 

Surface R8C' Surface Subsurface SSL' Subsurface 
Parameter Location Cone. IT"t;!=O.I) Background Cone. (!!AF=IO) BackR!0und 

4.4'-000 (Continued) 677S8007 NO 14 

677S8009 7.5 NO 

677S8010 31 NT 

4.4'·001! 676S8001 NO 1900 NA 46 27000 NA 

677S8002 NO 13 

677S8003 NO 13 

677S8004 NO .240 

677S8006 9.2 NO 

67758007 NO IS 

67158009 1.3 NO 

677S8010 38 NT 

4,4'·OOT 67658002 NO 1900 NA 71 16000 NA 

67758004 NO 22 

67758006 4 NO 

67758007 24 NO 

Endrin 677S8009 2.8 2300 NA NO 500 NA 

EOOrin aldehyde 67558002 1.4 2300 NA NT 340 NA 

67658001 1.4 NO 

67758001 1.6 NT 
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Zone I RCRA Facility Investigation Repon 
Charleston Naval Complex 
Section 10 - Site-Specific Evaluations 
Revision: 0 

Parameter LocatJon 

Hepllchlor.cpoxidc . 6755BOO2 . 

'. 676SBOOI 

Organotln lpg/kg) 

Te,nooty1t1n 677SBOO6 

Dioxin Compound! Cng/kg) 

2.3,7,8·TCOO equivalents (TEQ')'. 676SBOOI· 

.• 6765B002 

677SBOIO . 

123678·HxCOO 6765BOOI 

123789·lIxCOO . 67658001 

1234678-HpCOO 6765BOOI 

6765BOO2 

677SBOI0 

OCOO 6765BOOI 

, 6765B002 

·677S8010 

123478-HxCOF 6765BOOI 

12367B·HxCOF 6765BOOI 

23467B·HxCOF 6765BOOI 

Table10.3.4 
AOC. 675/676/677 

Analytes Detected In Surface and Subsurraee SOU 

Surface 
Cone. 

3 

1.4 

25.28 

1.51 

2.02 

!.I2 
1.086 

0.92 

44.778 

95.58 

45.92 

399.06 

926.32 

474.47 

2.063 

0.B37 

0.863 

Residential 
RBC· 

crnQ=O.I) 

.70 . 

2300 

43 

43 

430 

4300 

43 

43 

43 

10 1.18 

Surface 
Background 

NA 

NA 

Subsurface 
Cone. 

NT 

NO 

NT . 

·.·.· .•.. ··Ni 
tIT 

·Nt·· 
NT 

NT 
NT 

NT 

NT 

NT. 
NT 

NT 
NT 

NT 

NT 

SOU·'''' 
Groundwater 

SSL' 
(DAF=10) 

330 

NA 

.1600 

4100 

4100 

108000 

10BOOOO 

216000 

216000 

216000 

Subsurface 
Background 

NA 

NA 

NA 



Parameter Location 

1234678·HpCDF 6765BOOI 

67658002 

677S9010 

OCDF 67658001 

67658002 

67758010 

Inorganlcs (mg/kg) 

Aluminum (AI) 6"58001 

~" 67.158002 

67650001 

6765B002 

67758001 

6775B002 

67758003 

67758004 

67758005 

67758006 

67758007 

677S8008 

67758009 

67758010 

Table 10.3.4 
AOC.6751676/677 

Analytes Detected in Surface and Subsurface SOU 

Surface 
Cone. 

7.609 

11.432 

16.634 

10.7 

21.S 

17.8 

11800 

.. 8480 

10300 

9070 

9860 

7480 

4310 

5620 

7120 

8140 

6210 

7870 

6500 

6080 

Residential 
RBC· 

(1110-0.1) 

430 

4300 

7800 

10.3.19 

Surface 
Background 

27400 

Subsurface 
Cone. 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

NT 

13700 . 

17300 

NT 

7780 

15900 

7110 

NT 

24900 

9720 

NT 

13500 

NT 
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SoIl·lo
Groundwater 

SSL* 
(DAF-IO) 

54000 

S40000 

.160000 

Subsurface 
Background 

18900 
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Parameter Lotatlon 

Antimony (Sb) 677S9003 

677S9006 

677S9009 

677S9010 

Arsenic (As) 676S9001 

676S9002 

677S9002 

677Sao03 

677SBOO4 

677SBOO$ 

677SB006 

677S9007 

677S9009 

677SBOIO 

Barium (8a) 675S9001 

675SBOO2 

676SBOOI 

Table 10.3.4 
AOCs 675/676/677 

Analytes Detected In Surface and Subsurface SOU 

Surface 
Cone. 

NO 

6.6 

NO 

6 

.4.8 

4 

NO 

NO 

NO, 

3.7 

5.4 

NO 

NO 

3.1 

25.7 

16.3 

25.4 

Residential 
RBC· 

(fIIQ=O.I) 

3.1 

0.43 

550 

10.3.20 

Surface 
Background 

NO 

21.6 . 

54.2 

Subsurface 
Cone. 

9.2 

7.5 

5.3 

NT 

7.7 

14.4 . 

10.9 

10.4 

5.3 

NT 

13.7 

·4.7 

6.4 

NT 

NT 

NT 

19.8 

SoU·I ... 
Groundwater 

SSL· 
(DAF=IO) 

2.7 

820 

Subsurface 
Background 

NO 

6.45 

36 



Parameter LocaUon 

Barium (B.) (Continued) 6765BOO2 

677SBOOI 

677SBOO2 

677SB003 

677SBOO4 

677SB005 

677SBOO6 

677SB007 

677SBOO8 

677SBOO9 

677SBOIO 

Beryllium (Be) 675SB001 

676SBOOI 

676SBOO2 

677SBOOI 

671SB002 

677SB003 

\ , 
~ 

Table 10.3.4 
AOCs 675/676/677 

Analytes Detected In Surface and Subsurface SOU 

Surface 
Cone. 

15.95 

19.9 

12.9 

6.1 

6 

17.1 

23 

22.6 

16.6 

17.7 

20.2 

0.52 

0.98 

0.62 

0.37 

NO 

NO 

Residential 
RBe" 

ITHQ=O.I) 

16 

10.3.21 

Surface 
Background 

0.95 

Subsurface 
Cone. 

21.2 

NT 

19.5 

19.8 

19 

NT 

33 

18.4 

NT 

27.5 

NT 

NT 

.0.65 

0.89 

NT 

OSl 

0.85 
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SoU-t ... 
Groundwater 

SSL· 
(DAF=10) 

32 

Subsurface 
Background 

0.67 
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Parameter Location 

Beryllium (Be) (Continued) 677SBOO4 

677SB005 

671SBOO6 

671SBOO9 

Cadmium (Cd) 676SBOO2 

677SBOO2 

677SBOO4 

677SBOO6 

Chromium (Cr) (toml) 675SBOOI 

675SB002 

676SBOOI 

676SBOO2 

677S8001 

671SBOO2 

677SB003 

677SBOO4 

677SB005 

677SBOO6 

Table 10.3.4 
AOC.675/6761671 

Analytts Detected bt Surface and Subsurface SOU 

Surface 
Cone. 

NO 

0.21 

NO 

NO 

0.53 

NO 

NO 

0.72 

70.5 

. 22.4 

24.3 

18.35 

31.2 

63.7 

22.4 

9.7 

21.8 

22.5 

Residential 
RBe· 

(rHQ-O.I) 

7.8 

39 

10.3.22 

Surface 
Background 

0.61 

34.5 

Subsurface 
Cone. 

0.35 

NT 
1.1 

0.62 

NO 

1.2 

0.18 

NO 

Nt' 

NT.: 

28.5 

.32.2 

NT 

46.1 . 

32.3 

20.7 

NT 

42.5 

SOU-!<>
Groundwater 

SSL" 
(DAF-IO) 

4 

19 

Subsurface 
Background 

0.54 

51.3 



Parameter Location 

Chromium (Ct) (total) (Continued) 677S9007 

677S9008 

677S9009 

677SBOI0 

Chromium (er6) (hexavalent) 676CBOOI 

676CBOO2 

677CBOI0 

Cobalt (Co) 675SBOOI 

675S9002 

676S9001 

676S9002 

677S9001 

677S9002 

677S9003 

677SBOO4 

677S900S 

677S9006 

677S9007 

Table 10.3.4 
AOCs 675/676/677 

Analytes Detected in Surface and Subsurface SOU 

Surface 
Cone. 

35.7 

33.5 

19.3 

24.6 

om 
0.01 

0.01 

4.4 

1.5 

1.75 

1.85 

2.2 

ND 
1.9 

1.4 

1.4 

2.5 

3.5 

Residential 
RBC' 

(flIQ-O.I) 

39 

410 . 

10.3.23 

Surface 
Background 

NO 

Sub!urface 
CODe. 

32 

NT 
is.4 

NT 

NT 

NT 

NT 

NT 

NT 

3.9 

5.4 

NT 

2.5 
5.4 . 

2. 

NT 

7.4 

3.8 
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SoU·tOo 
Ground"ater 

SSL' 
(DAF=IO) 

19 

990 

Subsurface 
Background 

NO 

3.48 
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Parameter location 

Cobsl, (Co) (Conlinued) 6775B008 

6775BOO9 

677SBOIO 

Copper (Cu) 6755Bool 

6755BOO2 

6765Bool 

6765BOO2 

67758001 

6775BOO2 

6775B003 

6775BOO4 

6775B005 

6775BOO6 

67758007 

6775B008 

6775BOO9 

6775BOIO 

Table 10.3.4 
AOCs 675/6761677 

Analytes Detected in Surface and Subsurface SOU 

Surface 
Cone. 

3.S 

1.8 

2.35 

26.6 

26.5 

17.05 

10.45 

14.5 

3.8 

1.7 

1.6 

6.7 

6 

2 

5.6 

3 

4.5 

Residential 
RBC' 

CfHQ=O.I) 

310 

10.3.24 

Surface 
Background 

240 

Subsurface 
Cone. 

NT 

3.6 

NT 

NT 

NT 

9.2 

8.4 

NT 

278 

9.9 

10 

NT 

14 

7.3 

NT 

7.5 

NT 

Soil·lo
Groundwater 

SSL' 
(DAF=IO) 

5600 

Subsurface 
Background 

11.5 
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Table 10.3.4 
AOCs 675/676/677 

Analytes Defected In Surface and Subsurface SOU 

SoU-to-
Residenlfal Groundwater 

Surface RBe· Surface Subsurface SSL· Subsurface 
Parameter Location Cone. !!IIQ=O.I! Background Cone. (DAF=IO! Bac~ound 

Lead (Pb) 675S8001 6.4 400 203 NT 400 12.3 

675S8002 31.1 NT 

676SBooi 42.4 10.9 

676SBOO2 21.65 9.7 

677S8OO1 18.2 NT 

677S8002 6.3 19.9 

677SB003 6.4 9.7 

6775BOO4 3.6 14.6 

67758005 9.1 NT 

6775BOO6 18.4 20.2 

67758007 6.4 6.5 

6'/758008 10.3 NT 

67758009 15.9 17.3 

677S8010 7.3 NT 

Manganese (Mn) 675S8OO1 1420 160 419 NT 480 118 

615S8OO2 40.3 NT 

676S8OO1 58.1 106 

10.3.25 
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Parameter Location 

Manganese (Mo) (Continued) 676S8002 

677S8001 

677S8002 

677S8003 

677S8004 

677S8005 

677S8006 

677S8007 

677S8008 

677S8009 

677S8010 

MereuI)' (Hgl 676S8001 

677S8006 

Nickel (Nil 675S8001 

675S8002 

676S8001 

676S8002 

Table 10.3.4 
AOC. 675/6761677 

Analytes Detected in Surface and Subsurface SOU 

Residential 
Surface RBe· Surface 

Cone. (nIQ=O.I) Background 

31.2 

61.2 

28.5 

50.6 

18.8 

75.7 

58.2 

88.8 

34.1 

34.3 

57.2 

0.11 2.3 ·0.47 

NO 

11.9 160 23.9 

10.6 

20.85 

13.5 

In 1.26 

Soll·to-
Groundwater 

Subsurface SSL· Subsurface 
Cone. (DAF=IO) Background 

124 

NT 

75.9 

167 

73 

NT 

188 

82.1 

NT 

85.1 

NT 

NO NO 

0.2 

NT 65 15.7 

NT 

10.6 

10.7 



Parameter Location 

Nickel (Ni) (Continued) 67758001 

67758002 

67758003 

67758004 

67758005 

67758006 

67758007 

67758008 

67758009 

67758010 

Selenium (Se) 67558002 

67658001 

67658002 

67758002 

67758003 

67758004 

67758006 

677S8007 

67758010 

Table 10.3.4 
AOC.675/676/677 

Analytes Detected In Surface and Subsurface Soil 

Surface 
Cone. 

8.5 

2.8 

2.9 

2.7 

6.6 

7.3 

3.6 

4 

2.9 

6.6 

0.68 

0.64 

NO 

NO 

NO 

NO 

0.85 

NO 

0.97 

Residential 
R8C" 

(!HQ=O.I) 

39 

10.3.27 

Surface 
Background 

1.49 

Subsurface 
Cone. 

NT 

21.1 

10.8 

8.4 

NT 

9.1 

9.4 

NT 

6.9 

NT 

NT 

NO 

0.98 

2.1 

0.78 

1.1 

1.45 

0.52 

NT 

Zone I RCRA Facility Investigation Repon 
Charleston Naval Complex 

Section /0 - Site-Specific Evaluations 
Revision: 0 

Soli-to
Groundwater 

SSL" 
(DAF=IO) 

2.6 

Subsurface 
Background 

1.77 
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Table 10.3.4 
AOC. 675/676/677 

Analytes Detected in Surface and Subsurface SOU 

Soil-to--
Residential Groundwater 

Surface R8C" Surface Subsurface SSL" Subsurface 
Parameter Location Cone. (fHQ-O.I) Background Cone. !DAF=IO) Background 

Thallium (11) 676S8002 0.42 0.55 NO 0.57 0.36 NO 

677S8003 NO 052 

677S8006 NO 0.45 

677S8007 NO 0.34 

677S8008 0.31 NT 

677S8009 0.36 NO 

677S8010 0.33 NT 

Tin (Sn) 675S8002 2.4 4700 7.S NO SSOO NO 

676S8001 1.8 NO 

677S8002 NO 11 

677S8003 NO 11.2 

677S8006 NO 1M 

677S8007 NO 

Vanadium (V) 67SS8001 47 55 113 NT 3000 38.1 

67SS8002 37.1 NT 

676SBOOI 176 28.4 

676S8002 1255 36.3 

677S8001 34.9 NT 

~ 
"-.. 111 '.28 

\'oJ 



Parameter location 

Vanadium (V) (Continued) 67788002 

67788003 

67788004 

677S800S 

6778BOO6 

67788007 

6778B008 

677SBOO9 

6778BOIO 

Zinc (Zn) 67S8BOOI 

67S88002 

6768DOOI 

67688002 

6778BOOI 

6778DOO2 

6175B003 

67788004 

6775B005 

Table 10.3.4 
AOC. 67516761677 

Analytes Detected In Surface and Subsurface Soil 

Surface 
Cone. 

10.9 

6.7 

7.5 

19.9 

17.7 

9.S 

13.7 

13 

17 

SI.9 

66.7 

SI.SS 

32.0S 

130 

S.7 

6.7 

6.2 

23.1 

Residential 
RDC' 

CIlIQ=O.I) 

2300 

10.3.29 

Surface 
Background 

206 

Subsurface 
Cone. 

27.6 

32.9 

IS 

NT 

57.1 

20.4 

NT 

23.4 

NT 

NT 

NT 

S4.7 

36.6 

NT 

76.7 

38.2 

39.S 

NT 
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Soll-Io
Groundwater 

SSL' 
(DAF=10) 

6200 

Subsurface 
Background 

36.2 
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Parameter Location 

Zinc (Zn) (Continued) 677SBOO6 

677S8007 . 

677SBOO8 

677SBOO9 

677SB010 

NOltS: 

• Background value for non clay samples 

Table 10.3.4 
AOC.675/676/677 

Analytes Detected in Surface and Subsurface SOU 

Surface 
Cone. 

26.5 

7.2 

16.8 

7.8 

21.25 

Residential 
RBC' 

(!HO=O.l) 
Surface 

Background 
Subsurface 

Cone. 

46.3 

29.2 

NT 

33.7 

NT 

SoU·to
Groundwater 

SSL' 
(DAF=IO) 

Submrface 
Background 

, Residential RBCs (1l{Q=O.l) were used as a reference concentration for upper-interval samples. Generic soil-to groundwater SSLs (DAF= 10) from Soil Scruning Guidona: 
Tuhnical Background Document (USEPA. 1996b) were used as a reference concentration for lower-interval samples 

Bold concentrations exceed the RBCs, SSL. and the zone background 
All background values for Zone I are based on twice the means of the grid sample concentrations. 
OAF = Oiluation attenualion factor 
NA Not applicable/not available 
NO Not detected 
NT = Not taken 
RBC ... Risk-based concentration 
SSL "" Soil screening level 
THQ Target hazard quodent 
pg/kg - Micrograms per kilogram 
mg/kg = milligrams per kilogtam 

10.3.30 
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The VOCs acetone and toluene were also detected at grid soil boring GDISB015. Acetone was 

detected at 43 I-lg/kg and toluene was detected at 3 I-lglkg in surface soil sample GDISB01501. 2 

Acetone and toluene were also detected in subsurface soil sample GDISB01502 at concentrations 3 

of 481-lg/kg and 211-lglkg, respectively. These detections were far below the corresponding RBCs 4 

or SSLs. 5 

6 

Semivolatile Organic Compounds in Soil 7 

Fifteen SVOCs were detected in surface soil samples at the combined AOCs. Benzo(a)pyrene 8 

exceeded its RBC in sample 677SBOO601 (330 I-lglkg). All other surface SVOC detections were 9 

far below their respective RBCs. Fifteen SVOCs were also detected in the subsurface samples, 10 

all at levels far below their SSLs. 11 

12 

No SVOCs were detected in surface soil at grid soil boring GDISB0l5, but nine SVOCs were \3 

detected in subsurface grid-based sample GDISB01502: anthracene (160 I-lg/kg) , 14 

benzo(a)anthracene (130 I-lg/kg), benzo(a)pyrene (52 I-lg/kg), benzo(b)fluoranthene (120).lglkg), 15 

benzo(k)fluoranthene (130 ).lg/kg), chrysene (140 ).lg/kg) , di-n-butylphthalate (82 ).lg/kg) , 16 

fluoranthene (650 ).lg/kg), and pyrene (450 ).lg/kg). All SVOC concentrations were far below their 17 

SSLs. 18 

19 

In accordance with recent cP AH guidance and Section 7 of this report, BEQs were calculated for 20 

cPAHs at the combined AOCs. The calculated BEQ of 478 ).lglkg for surface soil sample 21 

677SBOO601 exceeded the benzo(a)pyrene residential soil RBC of 87 ).lglkg. Calculated BEQs for 22 

subsurface soil samples ranged from 17.5 ).lg/kg to 252 ).lglkg, which is below the SSL of 23 

1600 ).lglkg. 24 

25 

26 

27 

10.3.31 



Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 
Section 10 - Site-Specific Evaluations 
Revision: 0 

Pesticides and PCBs in Soil 

Ten pesticides were detected in surface soil at the combined AOCs. Three pesticides were 

detected in the subsurface soil. No surface or subsurface soil pesticide concentration exceeded its 

RBC or SSL. One PCB, Aroclor-1260, was detected in surface soil at a concentration far below 

its RBC. No PCBs were detected in the subsurface soil. 

2 

3 

4 

5 

6 

One pesticide, endrin aldehyde (2.6 J.lg/kg), was detected in grid-based surface soil sample 7 

GDISB01501. This concentration is far below the RBC. Four pesticides were detected in 8 

grid-based subsurface soil sample GDISBOI502: endosulfan sulfate (2.9 J.lg/kg) , dieldrin 9 

(8.3 J.lg/kg), 4,4'-DDD (76 J.lg/kg), and 4,4'-DDE (32/-lg/kg). Of these only dieldrin exceeded 10 

its SSL. 11 

12 

Other Organic Compounds in Soil 13 

Dioxin compounds were detected in all three of the surface soil samples collected for dioxins. In 14 

accordance with recent dioxin guidance and Section 7 of this report, TEQs were calculated. The 15 

resulting TEQ range of 1.12E-03 /-lg/kg to 2.02E-03 /-lg/kg is below the RBC of 4.3E-03 /-lg/kg. 16 

17 

The organotin tetrabutylin was detected in surface soil at a concentration far below its RBC. 18 

19 

Inorganics in Soil 20 

Twenty-three metals and hex-chrome were detected in surface soil at the combined AOCs. 21 

Concentrations of four metals exceeded their respective RBCs and surface soil background 22 

concentrations: antimony [677SBOO601 (6.6 mg/kg) and 677SBOlOOI (6.0 mg/kg)]; total 23 

chromium [675SBOOI01 (70.5 mg/kg), 677SBOO201 (63.7 mg/kg)]; manganese [675SBOO101 24 

(1,420 mg/kg)]; and vanadium [676SBOO101 (176 mg/kg) and 676SBOO20l (125.5 mg/kg)]. 25 

26 
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Twenty-three metals were detected in subsurface soil samples at the combined AOCs. 

Concentrations of two subsurface metals exceeded their respective RBCs and subsurface soil 2 

background concentrations: antimony [677SBOO302 (9.2 mg/kg), 677SBOO602 (7.5 mg/kg), and 3 

677SBOO902 (5.3 mg/kg)]; and thallium [676SBOO202 (0.57 mg/kg), 677SBOO302 (0.52 mg/kg), 4 

and 677SBOO602 (0.45 mg/kg)]. 5 

6 

Sixteen metals were detected in grid-based surface soil sample GDISB01501. Eighteen metals 7 

were detected in grid-based subsurface soil sample GDISBOO802. No surface or subsurface' metal 8 

concentration at these grid-based locations exceeded its RBC or SSL. 9 

10 

10.3.3 Groundwater Sampling and Analysis 11 

The approved [mal RFI work plan proposed five shallow monitoring wells associated with the 12 

combined AOCs. Four monitoring wells were installed and sampled. Subsurface objects and 13 

boulders prevented installation of the fifth well. Groundwater was sampled in four rounds at 14 

AOCs 675/676/677, as summarized in Table 10.3.5. Monitoring well locations are shown on 15 

Figure 10.3.1. 16 

17 

The shallow monitoring wells were installed at 12.5 ft bgs in the upper sand layer of the Wando 18 

Formation. All wells were installed in accordance with Section 3.2.3 of this report. 19 

20 

21 

22 

23 
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Sampling 
Round 

1 

2 

3 

4 

Note: 

Sampling 
Dat~ 

06101195 

06/05195 
06106195 

01115196 

06103/96 

06104/96 

06106196 

09/13196 

09/12/96 

09/10/96 

Wells 
Sampled 

675001 
675002 
676001 
677002 

675001 

675002 

676001 

677002 

675001 

675002 

'. 676001 

677002 

675001 

675002 

676002 

677002 

Table 10.3.5 
AOCs 675/676/677 

Groundwater Sampling SlPIllIl2I1 

Sample AnalYses Comments 

Standard Suite,.organotins-:" . 
chloride:roS. sulfate: 

.: 617002 also sampled for herbicides, 
dioxin. hex~hrome, and OP 

Metals, cyanide, pesticides, PCBs. 
SVOCs 

Metals, cyanide, pesticides, PCBs, 
SVOCS. TPH·DRO, TPH-GRO 

Metals, cyanide. pesticides. PCBs 

Metals, cyanide. pesticides, PCBs, dioxin 

Metals. cyanide, pesticides.. PCBs:. 
.. SVOCs .... 

. Metals. cyanide .. pesticides.. PCBs, 
SVOCS, TPH-DRO,TPH-GRO 

Metals. cyanide. pesticides. PCBs '" 

Metals, cyanide, pesticides. PCBs, 
SVOCs, TPH·DRO, TPH-GRO 

Metals, cyanide, pesticides. PCBs. 
SVOCs, TPH·DRO, TPH-GRO 

Metals, cyanide, pesticides, PCBs 

Metals, cyanide, pesticides. PCBs, 
dioxin. herbicides. chloride. sulfate. TOS 

. pesticides 

Standard Suite = VOCs, SVOCs, metals, cyanide, pesticides, and PCBs at DQO Level m. 

In the fIrst round, the wells were sampled and analyzed for VOCs, SVOCs, metals, cyanide, 

pesticides, PCBs, organotins, chloride, sulfate, and IDS at DQO Level III. To further 2 

characterize the groundwater dioxins, herbicides, OP pesticides, and hexavalent chromium 3 

analyses were added to sample 677GWOO201, All samples from rounds two, three, and four were 4 

analyzed for cyanides, metals, pesticides, and PCBs. Table 10,3.5 shows the selected samples s 

analyzed for SVOCs, TPH-DROIGRO, dioxins, chloride, sulfate, VOCs, and TDS. 6 
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Groundwater samples were also collected from a shallow/deep grid monitoring well pair 

(GDI015/GDI15D) located near AOCs 675/676/677. Both of these wells were sampled during 2 

all four sampling events and the samples analyzed for the standard suite of parameters, plus 3 

chloride, sulfate, and TDS. Results of these analyses are presented in Appendix D and are 4 

discussed below together with groundwater analytical results for the combined AOCs. 5 

6 

10.3.4 Nature and Extent of Contamination in Groundwater 7 

Table 10.3.6 summarizes groundwater organic analytical results for combined AOCs. 8 

Table 10.3.7 summarizes groundwater inorganic analytical results. Table 10.3.8 summarizes all 9 

analytes detected in shallow groundwater at AOCs 675/676/677. Appendix D contains complete 10 

analytical data for all samples collected in Zone 1. 11 

12 

Volatile Organic Compounds in Groundwater 13 

One VOC, carbon disulfide, was detected during the first sampling round at well 676001 14 

(1.0 j.tg/L). No other groundwater VOCs were detected during any of the sampling rounds. 15 

16 

No VOCs were detected in groundwater samples from grid-based wells GDI015 and GDI15D. 17 

18 

Semivolatile Organic Compounds in Groundwater 19 

As many as eleven SVOCs were detected in groundwater during the four sampling rounds. 20 

Dibenzofuran slightly exceeded its tap-water RBC during the second and third sampling rounds 21 

at well 675002 (3 j.tglL and 4 j.tg/L, respectively). Dirnethoate exceeded its tap-water RBC at well 22 

675002 (2 j.tg/L) during the first sampling round. All other groundwater SVOC concentrations 23 

were far below their respective tap-water RBCs. 24 

25 

26 
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Table 10.3.6 
Aoc. (;)SI(;)6Irn 

Organic Compound Analysis: Results for Groundwater (p.gfL) 

Number of 
Samples 

Sample Detection Detection Tap-water Exceeding RBC 
Parameter Round Frequency Range Mean RBCIMCL orMCL 

Volatile Organic Compounds 

Carbon disulfide Firs< ·:·114 ... 1.ir i~o lOOlNL 0 
5eccnd 010··· . ~~>. :.:NA 0 
Third oio . . . . . ::NA. 0 

Fourth .orh· ..• 1m ... . ····:······NO:· 0 

SemivolatUe Organic Compounds 

I-Mcthylnaphthale .. FIls( 214 •• • .. 7.0~.17;0·· ·':12.0.:· 15O/NL 0 
Second 010 NA .. . ·NA 0 
Third . .0/0. .NA.:··· NA 0 
Fourth . 010 ·:NA ·NA 0 

2-Methylnaphthalene First 114 5.0 5.0 ISOINL 0 
Second 112 3.0 3.0 0 
Third 212 2.0 - 2.0 2.0 0 
Fourth 0/3 NO NO 0 

.. . .. ::':.':.::: " .. <' .:., . 
Acenapbthene First ·214. ·1.0<3.0 :. 2.0 ·220INL 0 

Second 212 2.0-2.0 •.. ·2.0 0 
Third 212 .1.0-3.0 ... 2.0 0 
Fourth 213 2.0- 3_0 2.5 0 .. 

Benzoic acid First 0/4 NO NO 15.000INL 0 
Second 012 ND ND 0 
Third 012 ND NO 0 
Fourth 1/3 4.0 4.0 0 

Bu!),lbcnzy lphthalate First 014 ND ND 730/NL 0 
Second 012 ND ND 0 
Third 012 . ND ND 0 

. Fourth 113 12:0 12.0 0 

Dibenzofuran First 2/4 1.0 - 1.0 1.0 2.4INL 0 
Second 112 3.0 3.0 I 
Third 112 4.0 4.0 I 
Fourth 113 2.0 2.0 0 

.> 

Di-n-butylphlha!ate . ·First . .... J/4 '5.0 S.O . . 370INL 0 
Second . 012 ND ND 0 
Third 012 ND . NO 0 
Fourth 013 ND NO 0 

Dimethoate First 114 2.0 2.0 0.73INL I 
Second 0/0 NA NA 0 
Third 0/0 NA NA 0 
Fourth 0/0 NA NA 0 
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Table 10.3.6 
Aoc. 675/676/677 

Organic Compound Analysis Results for Groundwater (JtgIL) 

Number or 
Samples 

Sample Detection Detection Tap-water Exceeding RBC 
Parameter Round Fr~ueD~ RanGe Mean RBC/MCL orMCL 

Auorent First 1/4 '1.0 LO' lSOINL 0 
Second 112 S.D ' 5.0 0 
Third 112 :8.0 ,8.0 0 
Founh, '113 

.. ,,5.0,' ' 5.0 0 

Naphthalene First 114 1.0 1.0 lSOINL 0 
Second 012 NO NO 0, 
Third 1/2 1.0 1.0 0 
Fourth 013 NO NO 0 

Phenanthrene 'First ":014 ' NO, NO HOINL 0 
Second 1/2 1.0 '1.0 0 
Thin! 1/2 ' ,2.0 ",2.0 0 
Foonh .. '113 1.0 ' 2.0 0 

TPH-DRO 

Naphtha C6-C12 First ' 0/0 NA 'NA NA 0 
. Second 1J1I NO NO NA 0 
, Third Oil, "', NO NO NA 0 

Founh 1/2 10,200 10,200 ' NA 0 

TPH-GRO 

Gasoline First 0/0 NA NA NA 0 
Second III \15 HS NA 0 
Third III 7.7 7.7 NA 0 
Founh 1/2 77 77 NA 0 

Herbicides 

2.4-0 First III 0.18 0.18 6.lnO 0 
Second 0/0 NA NA 0 
Thin! 0/0 NA NA 0 
Foanh ' 011 NO NO 0 

0!:E0tins. Dioxins, & Furans 

TEQs F1lSt 1/1 3.9SE-U7 3.9SE-U7 4.SE-U713E'()S 0 
Second 011 NO NO 0 
Thin! 0/1 NO NO 0 
Founh 011 NO NO 0 

1234678-HpCOO FIlS! 111 2.47E.()6 2.47E.()6 4.SE.()S/NL 0 
Second 011 NO ND 0 
Thin! OIl ND NO 0 
Founh OIl NO NO 0 
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Table 10.3.6 
AOCs 675/6761011 

Organic Compound Analysis Results for Groundwater (pgIL) 

Sample Detection 
Parameter Round Frequency 

OCDD Firn 111 
S=nd 0[1 
Third ·011 
Founh : .. 011 

123789-HxCDF First III 
Second 011 
Third 011 
Fourth 011 

1234678-HpCDF Firn 111 
. Second . 011 

Third . 011 
Fourth 011 . 

OCDF First 111 
Second Oil 
Third 011 
Fourth 011 

Notes: 
NA 
ND 
NL 

Not ApplicablefNot AvailabIefNot Analyzed 
Not Detected 
Not Listed 

J'g/kg micrograms per kilogram 
mg/kg milligrams per kilogram 

Detection 
Range 

8.79~· 

.. NO 
·NO .. 

NO 

3.44E-06 
NO 
NO 
ND 

1:71E.()6 .. 
NO 

'NO .. 
NO 

7.6IE.()7 
NO 
ND 
ND 

See Table 5.S for organic compound screening concenrrations and their sources. 
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Mean 

··.~_79E-06 
·NO 

··:NO 
NO 

3.44E-06 
NO 
NO 
NO 

·1.1IE-06 
··:.:.ND 

·NO 
NO 

7.6IE.()7 
NO 
NO 
NO 

Number of 
Samp1es 

Tap-water Exceeding RBC 
RBC/MCL orMCL 

4.SE-G41NL 0 
0 
0 
0 

4.SE-061NL 0 
o. 
0 
0 

·4.5E-051NL 0 
0 
0 
0 

4.SE-041NL 0 
0 
0 
0 
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Table 10.3.7 
AOCs 675/676/677 

Inorganic Analysis Results (or Groundwater (pg/L) 

Number of Samples 
Sb.allow Excttding Lower of 

Sample Detection Detection Tap-water Groundwater RBC or MCL and 
Parameter Round Fregueng: Ran<e Mean RBCIMCL Bac~ound Back&!:ound 

Aluminum (AI) First 0/4 NO NO 3.700INL 1.440 0 
Second 214 28.2 - 29.5 28.9 0 
Third 0/4 NO NO 0 
Fourth 0/4 NO NO 0 

Arsenic (As) First 0/4 NO ND 0.045/50 23.0 0 
Second 0/4 NO NO 0 
Third 1/4 6.1 .6.1 0 
FOurth 114 . 7.1 7.1 0 

Barium (Ba) First 4/4 21.9 - 40.1 32.6 26012.000 110 0 
Second 4/4 18.5 - 61.1 35.7 0 
Third 0/4 NO NO 0 
Fourth 4/4 14.8 - 73.4 43.3 0 

Beryllium (Be) First 0/4 .NO NO 7.30/4 J.l 0 
Second . 014 . NO NO 0 
Third 014 NO NO 0 

·Fourth 414 0.31 -0.70 0.43 0 

Cadmium (Cd) First 4/4 0.30 - 1.1 0.50 1.80/5 NA 0 
Second 0/4 NO NO 0 
Third 0/4 NO NO 0 
Fourth 0/4 NO NO 0 

Calcium (Ca) First 4/4 132.000-526.000 . 243,000 NLlNL NL NA 
Second 4/4 121,000 - 241.000 183,000 NA 
Third 4/4 109,000 - 428.000 231.000 NA 
Fourth 4/4 162.000 - 310.000 245,000 . NA 

Chrominm (Cr) First 4/4 1.1 ·3.1 1.7 181100 14.3 0 
Second 1/4 5.4 5.4 0 
Third 0/4 NO NO 0 
Fourth 114 8.6 8.6 0 

Cobal' (Co) First "014. NO NO 2201NL 2.2 0 
Second _ ·0/4 ·NO NO 0 
Third 0/4 NO 'NO 0 
Foortb 114 1.2 1.2 0 

Copper (Cu) Fir>[ 0/4 NO NO 150/1,300 4.4 0 
Second 114 3.0 3.0 0 
Third 014 NO NO 0 
Fourth 0/4 NO NO 0 

Iron (Fe) First 3/4 . 544 -14.700 5.710 NLINL NL NA 
Second 3/4 3.820 -5,100 4.640 NA 
Third 4/4 1.490 -16,400 6.400 NA 
Fourth 3/4 65.8 - 13.800 5.660 .NA 

Lead (Pb) First 3/4 2.7 - 3.9 3.2 IS/IS 4.4 0 
Second 0/4 NO NO 0 
Third 0/4 NO NO 0 
Fourth 2/4 1.9 - 4.0 3.0 0 
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Table 10.3.7 
AOCs 675/676/677 

Inorganic Analysis Results Cor Groundwater (pgIL) 

Number of Samples 
Sballow Exceeding Lower of 

Sample Dettttion Detection Tap-water Groundwater RBC or MCL aod 
Parameter Round Frequency Range Mean RBCIMCL Background Background 

Magnesium (Mg) First 414 23,000 - 647.000 211.000 NUNL· NL NA 
Second 414 20,300 - 508.000 . 1S8,OOO NA 
Third 4/4 19,500 - 407,000 ·145,000 NA 

Fourth 414 14,100 - 4IS.000 . 130,000 NA 

Manganese (Mn) First 4/4 13.4 -1,690 496 731NL 5.430 0 
Second 4/4 S.3 - 301 168 0 
Third 4/4 n.S - I,OBO 434 0 
Fourth 4/4 19.8 - 382 139 0 

Nickel (Ni) Fin! 1)14 NO NO 13fl00 13.3 0 
Second 1)14 NO NO . 0 
Third 214 1.8 - L8 1.8 0 
Fourth 214 1.3 -4.2 2.8 0 

Potassium (K) First 4/4 26,800 - 320,000 128,000 NUNL NL NA 
Second 4/4 17,500 - 324,000 104,000 NA 
Third 4/4 18.400 - 167,000 70,300 NA 
Fourth 4/4 5.470 - 216,000 69.500 NA 

Selenium (Se) First 0/4 ·ND ND 18/50 NO 0 
Secorxl 0/4 NO ND 0 
Third 0/4 NO NO 0 
Fourth 114 4.4 4.4 0 

Sndium (Na) First 4/4 98,000 - 4.210.000 1,420,000 NUNL NL NA 
Second 4/4 82,700 - 5,320,000 1,670.000 NA 
Third 214 585,000 - 1,080,000 832,500 NA 
Fourth 414 15,100 - 4.190.000 1,230.000 NA 

Thallium (Ti) First 014 NO NO 0.26/2 2 0 
Second 0/4 NO NO 0 
Third 014 NO NO 0 
Fourth 1/4 4.6 4.6 

Vanadium (V) First 4/4 1.6 - 5.7 2.8 261NL 14.0 0 
Second 414 1.1 - 15.1 5.6 0 
Third 0/4 ND NO 0 
Fourth 1/4 13.8 13.8 0 

Zinc (Zn) First 214 4.7 -10.2 7.5 .I,IOOINL 24.4 0 
Second 014 ND NO 0 
Third 014 NO NO 0 
Fourth 014 ND NO 0 

Noles: 
NA Not Applicable/Not Available 
NO Not Detected 
NL Not Listed 

"gIL = micrograms per tiler 
See Table 5.6 for inorgaruc screening cooccnuations and their sources. 
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Parameter Location 1- Quarter 

Volatile Organic Compounds tug/L) 

Carbon disulfide 676GWOOI .. I '. " '" 

Semlvolatlle Organic Compound! Cf.lglL) 

Acenaphthene 67SGWOOt. 3 

675GWOO2 

676GWooI NO 

Benzoic acid 675GWOO2 NO 

ButylbenzYlphthalate 676GWooI NO 

Dibenzofuran 675GWooi 

675GWOO2 

Ol-n-butylphthala., 676GWooi 5 

Auorene 675GWOO2 

I-Methylnaphth.lene 675GWooi 7 

67SGW002 17 

2-Methylnaphthalene 675GWooi NO 

675GW002 5 

Naphthalene 67SGW002 

Phenanthrene 675GW002 NO 

Organophosphate Pesticides 6,tg/L} 

Dlmethoate 675GWOO2 2 

Herbicides (ug/L) 

2,4-0 677GWOO2 0.18 

~ 
~ 

\ 

Table 10.3.8 
AOCs 675/676/677 

AnaJytes Detected in Shallow Groundwater (pgfL) 

2" Quarter y. Quarter 4· Quarter 

NT NT .NT 

. 2 NO .. 
2 3 3 

NT NT 2 

NO NO 4 

NT NT 12 

NO NO NO 

3 4 2 

NT NT NO 

5 8 5 

NT NT NT 

NT NT NT 

3 2 NO 

NO 2 NO 

NO NO 

2 2 2 

NT NT NT 

NT NT NO 
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Tap-water RBC· MCL/SMCLo 
Shallow 

Background 

100 

.Z20 

ISooo 

730 

2.4 

370 

ISO 

ISO 

ISO 

ISO 

110 

0.73 

6.1 

NA 

NA. 

NA 

NA 

NA 

NA 

NA 

. NA 

NA 

NA 

NA 

NA 

70 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Table 10.3.8 
AOC. 675/676/677 

Analytes Detected In Shallow Groundwater (p.glL) 

ShaDow 
Parameter Location 1- Quarter 2" Quarter 3'" Quarter 4~1I Quarter Tap-Water RBC· MCUSMCL' Background 

TPH-ORO (mg!Ll 

. Nap"'. C6 - CI2 675GWOO2 NT NO NO . 10200 NA NA NA 

TPH-GRO (mg/L) 

Gasoline 675GW002 NT 115 7.7 77. riA NA NA 

DIoxin Compound. (pg/L) 

2.3.7.8·TCOO .qui~.I.nt$· 677GWooi . 0.395 . NO NO NO 0.45 30 NA 
(TEQs) . 

1234678-HpCOO 677GWOO2 2.467 NO NO NO 45 NA NA 

OCOO 677GW002 8.794 NO NO NO 450 NA NA 

123789·HxCOF 671GWOO2 3.437 NO NO NO 4.5 NA NA 

1234678-HpCOF 6nGWOO2 1.712 NO NO NO 45 NA NA 

OCOF 671GWOO2 0.761 NO NO NO 450 NA NA 

InorganiC! (ug/L) 

Aluminum (AI) 675GWooi NO 28.2 NO NO . 3700 NL 1440 

676GWooi NO 29.5 NO NO 

Arsenic (As) 675GW002 NO NO NO 7.1 0.045 50 23 

677GWOO2 NO NO 6.1 ND 

Barium (Ba) 675GWool 21.9 18.5 NO .l4.8 260 2000 110 

675GWOO2 38.1 36 NO .13.4 

676GWool 30.3 27.3 NO 27.7 

671GWOO2 40.1 61.1 NO 57.3 
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Table 10.3.8 
AOC, 675f676f677 

AnaJytes Detected in Shallow Groundwater (pg/L) 

ShaUow 
Parameter Location 111 Quarter 2 .... Quarter 3'" Quarter 4111 Quarter Tae:water RBC· MCLlSMCLo BackG!:ound 

Beryllium (Be) 675GWooi ND ND ND 0.31 7.3 4 1.1 

675GW002 ND ND ND 0.36 

676GWooi ND ND ND 0.34 

677GW002 ND ND ND 0.7 

Cadmium (Cd) 67SGWooi 0.3 ND ND ND 1.8 5 NA 

675GWOO2 0.3 ND ND ND 

676GWooi 0.3 ND NO NO 

677GW002 1.1 ND ND ND 

Chromium (er) (total) 675GWooi 1.4 ND ND ND 18 100 14.3 

675GWOO2 1.3 ND ND ND 

676GWooi 1.1 ND ND ND 

677GW002 3.1 5.4 ND 8.6 

Coball (Co) 677GW002 ND ND ND 
.. 

1.2 220 NL 2.2 

Copper (Cu) 675GW002 ND 3 ND ND 150 1300 4.4 

Lead (Pb) 675GWooi 3.9 NO ND 4 15 15 4.4 

675GWOO2 2.7 ND ND . 1.9 

671GWOO2 3 ND ND NO 

Manganese (Mnl 675GWooi 228 262 246 19.8 73 NL 5430 

675GWOO2 51.9 99.7 77.8 131 

676GWooi 13.4 8.3 331 22.9 

677GW002 1690 301 1080 382 
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Parameter 

Nickel (NI) 

Selenium (Se) 

Thallium (11) 

Vanadium (V) 

Zinc (Zn) 

Nottl: 

Location 

67SGWOOI 

676GWOOI 

677GWOO2 

677GWOO2 

677GW002 

67SGWOOI 

67SGWOO2 

676GWOOI 

677GW002 

67SGWOOI 

67SGWOO2 

III Quarter 

ND 

ND 

ND 

ND 

ND 

2 

2 

1.6 

5.7 

4.7 

10.2 

Table 10.3.8 
AOC.675/676/677 

AnaJytes Detected in ShalloW' Groundwater (pg/L) 

2--' Quarter y1ll Quarter 41
• Quarter 

ND ND 4.2 

ND 1.8 1.:l 

ND 1.8 ND 

ND ND 4.4 

NO ND 4.6 

1.9 ND ND 

1.1 ND ND 

4.1 ND ND 

IS.I NO 13.8 

ND NO ND 

ND NO ND 

Tap=water RBe· 

73 

18 

0.26 

26 

1100 

MClJSMCL-

100 

SO 

2 

NL 

NL 

ShaDow 
Background 

13.3 

ND 

6.6 

14 

24.4 

.... Tap-water RBCs (THQ:o::O.1) (rom Risk·Baud Conun/rotion Tobit (USEPA, October 22. 1997), and MCLs/SMCLs (rom Drinking Wattr Rtgula/ions and Health Advisories (USEPA, 1996e) 
I = Calculated from methods described in USEPA Interim Suppltmtntal Guidance to RAGS: Human Health Risk AsussmtnJ, Bulletin 2 (USEPA, 1995c) 
Bold concentrations exceed the RBes. SSL, and the lone background 
All background values for Zone I are based on twice the means of the grid sample concentrations. Background values for the groundwater are based on two sampling rounds in two wells at each depth. 
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Three SVOCs were detected during the four sampling rounds at shallow grid-based well GDI015. 

Diethylphthalate was detected during the second sampling round at 2.0 J-lgfL. Acenaphthene was 2 

detected during the third and fourth sampling rounds at 3.0 J-lg/L and 4.0 J-lg/L, respectively. 3 

Benzoic acid was detected during the fourth sampling round at 1.0 J-lg/L. Two SVOCs were 4 

detected at deep grid-well GDI15D. Diethylphthalate was detected during the second sampling 5 

round at 2.0 J-lgfL. Benzoic acid was detected during the fourth sampling round at 1.0 J-lg/L. 6 

Die.thylphthalate was not detected in wells at the combined AOC. All sballow and deep grid-based 7 

groundwater SVOCs were far below their respective tap-water RBCs. 8 

9 

Total Petroleum Hydrocarbons in Groundwater 10 

Beginning with the second round of sampling, groundwater samples from monitoring well 675002 11 

were analyzed for TPH DRO and TPH GRO. Gasoline was detected in this well during the 12 

second-, third-, and fourth-sampling rounds at 115 J-lg/L, 7.7 J-lg/L, and 77 J-lg/L, respectively. 13 

Naphtha C6-C12 was also detected at this well at 10,200 J-lg/L in the fourth-sampling round. 14 

Monitoring well 675001 was sampled for TPH DRO and TPH GRO during the fourth-sampling 15 

round. No petroleum hydrocarbons were detected in these analytical results. 16 

17 

In addition to sampling for petroleum hydrocarbons, a free product sample was collected from 18 

monitoring well 675002 during the third sampling round. This sample was analyzed for VOCs, 19 

SVOCs, TPH DRO, and TPH GRO. Two VOCs were detected in the free product sample: carbon 20 
. , - ~ 

disulfide (4,400 J-lg/L) above its tap-water RBC (100 J-lg/L); and chloroform (1,300 J-lg/L) , above 21 

its tap-water RBC and MCL (100 J-lg/L). Six SVOCs were detected in the free product sample. 22 

The tap-water RBCs for 2-methylnaphthaIene, fluorene, flubranthene, and phenanthrene (150 J-lg/L 23 

for each) were exceeded at 280,000 J-lg/L, 300,000 J-lg/L, 91,000 J-lgfL, and 380,000 J-lg/L, 24 

respectively. The tap-water RBC for acenaphthene (220 J-lgfL) was exceeded at 97,000 J-lg/L. The 25 

tap-water RBC for pyrene (110 J-lg/L) was exceeded at 65,000 J-lg/L. 26 

27 
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Gasoline was also detected in the free product sample from 675002 at 1,100,000 f.J.g/L. 

Pesticides and PCBs in Groundwater 

No pesticides or PCBs were detected in groundwater samples from the combined AOC wells, 

2 

3 

4 

5 

Two pesticides were detected in the first-round groundwater sample from shallow grid well 6 

GDIOI5: methyl parathion (0.24 f.J.g/L), below its tap-water RBC; and beta BHC (0.1 f.J.g/L) , 7 

above its tap-water RBC. No pesticides were detected in subsequent sampling rounds at GDI015 , 8 

and no PCBs were detected in any groundwater samples at GDIOI5. No pesticides or PCBs were 9 

detected in samples from deep grid well GDII5D. 10 

11 

Other Organic Compounds in Groundwater 12 

The herbicide 2,4-D was detected in the first sampling round from monitoring well 677002 13 

(0.18 f.J.glL) at a concentration far below its tap-water RBC (6.1 f.J.glL). 14 

15 

In accordance with recent dioxin guidance and Section 7 oftbis report, a TEQ of 3.95E-07 f.J.g/L 16 

was calculated for dioxins in sample 67700201. This concentration is below the tap-water RBC 17 

for 2,3,7,8-TCDD (4.5E-07 f.J.g/L). No other groundwater samples at the combined AOCs or 18 

grid-based wells GDIOI5/GDI15D were analyzed for dioxin. 19 

20 

Inorganics in Groundwater 21 

Twenty metals were detected in groundwater in the four sampling rounds at the combined AOCs. 22 

Thallium (4.6 f.J.g/L) exceeded its tap-water RBC, MCL, and shallow groundwater background 23 

concentration in fourth-round sample 67700204. All other metal concentrations were below their 24 

respective tap-water RBCs, MCLs, and shallow background concentrations. 25 

26 
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Sixteen metals were detected in groundwater samples from shallow grid-based well GDI015 in the 

four sampling rounds. Antimony (5.5 J.l.glL) exceeded its tap-water RBC in the second-round 2 

sample results, but was below its MCL. All other metal concentrations from GDI015 were far 3 

below their respective tap-water RBCs, MCLs, or shallow background concentrations. 4 

5 

Twelve metals plus cyanide were detected in groundwater samples from deep grid-based well 6 

GDI15D in the four sampling rounds. Thallium (7.1 J.l.g/L) exceeded its tap-water RBC, MCL, 7 

and shallow background concentration in the third-round sample results. All other' metal 8 

concentrations from GDI15D were far below their respective tap-water RBCs, MCLs, and deep 9 

background concentrations. 10 

11 

10.3.5 Sediment Sampling and Analysis 12 

The approved fmal RFI work plan proposed a sediment sample be collected from the area near the 13 

oil/water separator (adjacent to Facility NS-4) for TOC and grain size analysis. Sample 14 

675MOOO101 was collected in the area described, from a shallow depression where precipitation 15 

runoff settles. In addition to TOC and grain size, this sample was also analyzed for the standard 16 

suite of parameters, plus organotins. Table 10.3.9 summarizes the sediment sampling event. 17 

Sampling 
Round 

Noles: 

Sampling 
Date 

06122195 

Samples 
CoUected 

1 (1) 

Table 10.3.9 
AOCs 1>15, 1>16 and 677 

Sediment Sampling Summary 

Sample Analvses 

StandaId Sci ... 
Organotins. TOe, Grain Size 

( ) = Parentheses indicate munber of samples proposed in the final RFI work plan. 
Swx1ard Suite VOCs, SVOCs. metals. cyanide. pesticides. ao:1 PCBs at DQO Level m. 
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10.3.6 Nature and Extent of Contamination in Sediment 

Table 10.3.10 summarizes the organic analytical results for sediment. Table 10.3.11 summarizes 2 

the inorganic analytical results for sediment. Analytes detected in the sediment are included in the 3 

Table 10.3.4 summary. The analytical results are included in Appendix D. 4 

Table 10.3.10 
AOCs 675/676/677 

Organic Analytical Results for Sediment v.g/kg) 

Frequency of Range .f 
Parameter Fnquency Detection 

Volatile Organic Compounds 

Acetone 111 95.0 ' 

Semivolatile Organic Compounds 

Pyr<1lC '111 . 730 

bis(2-Ethylbexyl)phthalare (BEHP) 111 840 

Pestiddes and PCBs 

4.4·-DDD III 6.S 

4.4'-DDE III 2.0 

4.4'-DDT 111 2.8 

Aldrin III 0.34 

Dieldrin 111 3.7 

Endosulfan I III 12.0 

Endosuifan n .111 5.5 

Endosulfan sulfate III 2.0 

Endrin 111 12.0 

Endrin aldehyde 111 8.8 

Heptachlor epoxide 111 4.0 

Methoxychlor III 6.6 

alpha-BHC III . 0.59 

ganuna-BHC III 1.2 

Notes: 
NL e Not Listed 
NA = Not ApplicablclNot A vailablelNot Analyzed 
I'g/kg micrograms per k.ilogram 
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Meanor· 
Detection 

95.0 

730 

840 

2.0 

2.8 

0.34 

3.7 

12.0 

5.5 

2.0 

.12.0 

8.8 

4.0 

6.6 

0.59 

1.2 

5 
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Inorganic Analytical RosuIt.s for Sediment (mg/kg) 

Aluminum (AI) 

Antimony (Sb) 

Arsenic (As) 

Barium (Ba) 

Calcium (Cd) 

Parameter 

Chronlium (Cr) 

Cobalt (Co) 

Copper (Cu) 

Iran (Fe) 

Lead(pb) 

Magnesium (Mg) 

Manganese (Mn) 

Nickel (Ni) 

Potassium (K) 

Sodium <Nal 

Tin (Sn) 

Zinc (Zn) 

Noles: 
NL :c:: Not Listed 

Frequency or Detection 

III 

111 

.. 111 

III 

111 

111 

1I1 

III 

If I 

III 

111·.··· 

111 

In 

III 

111 

111 

111 

NA == Not ApplicablclNot AvailablelNot Analyzed 
mglkg "'" milligrams per kilogram 

Volatile Organic Compounds in Sediment 

Range or Detection Mean or Detection 

3,190 3,190 

0.22 0.22 

0.52 . 0.52 

12.4 12.4 

-3,460. 3,460 

10.9 10.9 

: 0.63> 0.63 

14.9 14.9 

3,680 3,680 

30.1 30.1 

333 333 

23.9 23.9 

16.6 16.6 

156 156 

276 276 

1.9 1.9 

66.2 66.2 

Acetone (95.0 /-lg/kg) was the only VOC detected in sedinlent sample 675MOOOlOl. 2 

3 

Semi volatile Organic Compounds in Sediment 4 

Two SVOCs - pyrene (730 /-lglkg) and bis(2-ethylhexyl)phthalate (840 /-lg/kg) - were detected in 5 

the sedinlent sample. 6 

103.49 
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Soil-to-Groundwater Pathway 

Zone 1 ReRA Facility Investigarion Repon 
Charleston Naval Complex 

Section 10 - Site-Specific Evaluations 
Revision: 0 

Four inorganics are. present in surface and subsurface soil at levels exceeding SSLs: 

2 

3 

4 

• Antimony exhibited non-spatially correlated detections at low concentrations in surface and 5 

subsurface soil. It was non-detect in groundwater. 6 

• Chromium was widely detected in surface and subsurface soils, generally at concentrations 7 

below background. It was present in groundwater, but at levels below the RBC. 8 

• Manganese was widely detected in surface and subsurface soils, generally at concentrations 9 

below the SSL. It was present in groundwater, but at levels below background. 10 

• Thallium was sporadically detected in surface and subsurface soil at concentrations above 11 

the SSL, with relatively bigher concentrations in the subsurface soil. It was present in 12 

groundwater at a concentration above the RBC and background. 13 

14 

Inorganics are not expected to be associated with past site activities, primarily petroleum storage 15 

and transfer. 16 

17 

• The distributions of constituents, both individually and relatively, do not show remarkable 18 

trends, and suggest an origin other than the site activities. 19 

• The inconsistent, non-spatially correlated detections of antimony and thallium, and the 20 

widespread detections of chromium and manganese, do not summarily point to the site as 21 

the source, and may be indicative of non-native fill or natural sediment composition. 22 

23 

The pathway is valid for chromium, manganese, and thallium, but is expected to be significant 24 

only for thallium. 25 

26 

27 
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Groundwater RBC and Surface Water Pathway 

Thallium and manganese were the only constituents above RBC in site groundwater. 2 

3 

• Manganese was widely detected for four sample rounds, but never exceeded the 4 

zone-specific background. 5 

• Thallium was detected in only one well in the fourth-round, and was non-<letect for the 6 

previous rounds. 7 

• The presence of these constituents is not unexpected given soil concentrations. Manganese 8 

can be attributed to natural occurrence, but the persistence of thallium will need to be 9 

defmed with further sampling. 10 

11 

Di-n-butylpthalate and copper were the only constituents detected in groundwater above surface 12 

water screening values. 13 

14 

• The Cooper River is immediately downgradient of the site, and therefore the pathway is 15 

valid from a flow standpoint. 16 

• Both constituents were detected in a single well and only in one round (di-n-butylpthalate 17 

in the first and copper in the second). Both have been non-detect in groundwater since, 18 

and thus the pathway is considered invalid from a chemical standpoint. 19 

20 

Soil-to-Sediment Pathway 21 

Pesticide and PCB results for sediment did not correlate well with surface soil results, while 22 

inorganic results did. These relationships may indicate a secondary source for sediment 23 

contamination within the drainage system, or indicate vestiges of typical pesticide application near 24 

where the sediment sample was collected. 25 

26 

27 

10.3.72 



Zone I ReRA Facility InvestigaJion Repon 
Charleston Naval Comp/ex 
Section 10 - Site-Specific Evaluntions 
Revision: 0 

Pesticides and PCBs in Sediment 

Fourteen pesticides were detected in the sediment sample. 

Inorganics in Sediment 

Seventeen metals were detected in the sediment sample. 

2 

3 

4 

5 

6 

10.3.7 Fate and Transport Assessment for AOCs 675,676, and 677 7 

AOe 675 is located at Facility NS-4, and consists of a 25,000 gallon UST. This UST stored 8 

Number-five and Number-two fuel oil and began operations in 1952. After construction of nearby 9 

Building NS-2 (a boiler house) in 1958, Facility NS-4 provided fuel to boilers in this building. 10 

A 495 gallon oil/water separator is located north of this UST. Also, potential surface and 11 

subsurface petroleum contamination may have occurred from previous use of the AOe 675 area 12 

to refuel seaplanes. AOe 676 is the location of a former incinerator, which operated near the 13 

current location of Building NS-2. The incinerator was used during the 1940s, and no records 14 

exist concerning its design and operation. The types of materials burned in the incinerator are 15 

unknown, but may have included flammable hazardous materials (paints, solvents, waste oils), as 16 

well as paper, wood, and general trash. AOe 677 consists of the grounds surrounding Building 17 

NS-2. The original boilers housed in Building NS-2 were replaced with newer ones in 1977. 18 

Number-five fuel oil was used to fuel these boilers until 1991, when conversion was made to the 19 

cleaner burning number-two fuel oil. This fuel was stored in the nearby 25,000 gallon UST at 20 

Facility NS-4 (AOe 675). Prior to 1979 the sump pump for the boilers discharged to the base 21 

storm sewer system. After 1979, the sump pump discharged to the sanitary sewer system via an 22 

oil/water separator. There was a history of documented fuel oil spills at this site, ranging from 23 

3 to 500 gallons in size. 24 

25 

Environmental media sampled as part of this investigation included surface soil, subsurface soil, 26 

sediment, and shallow groundwater. Potential migration pathways investigated for 27 
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AOCs 6751676/677 are soil-to-groundwater, soil-to-sediment, groundwater migration to human 

receptors and to surface water, and emission of volatiles from soil-to-air. 

10.3.7.1 Soil-to-Groundwater Cross-Media Transport 

2 

3 

4 

Tables 10.3.12 and 10.3.13 compare maximum detected organic and inorganic constituent 5 

concentrations, respectively, in surface and subsurface soil samples to risk-based soil screening 6 

levels considered protective of groundwater. Maximum concentrations in soil are compared to 1 

leachability-based generic SSLs. Soil background values for inorganics in Zone I were ~ 

determined, but at the request of SCDHEC these were not considered during initial comparisons 9 

of maximum soil concentrations with SSLs. Generic SSLs are used to provide a conservative 10 

screen; leachate entering the aquifer is assumed to be diluted by a ratio of 10:1, with no 11 

attenuation of constituents in soil (DAF= 10). 12 

13 

No inorganic constituents were detected in AOC 6751676/677 surface or subsurface soil at 14 

concentrations exceeding groundwater protection SSLs. Four inorganics - antimony, chromium, 15 

manganese, and thallium - were detected above applicable SSLs in surface and subsurface soil. 16 

Antimony was detected above its SSL in one of 14 surface soil samples and three of eight 11 

subsurface soil samples, with surface and subsurface exceedances coincident at only one location 18 

(676SBOO2). Figure 10.3.2 presents antimony concentrations detected at AOCs 6751676/677. 19 

Antimony was not detected in shallow groundwater. Chromium was widely detected in the surface 20 

and subsurface soil, exceeding the SSL in 13 of 14 surface samples and all eight subsurface 21 

samples. Only two samples exceeded the zone-specific background. Figure 10.3.3 presents 22 

chromium concentrations detected at AOCs 656/676/677. While chromium was present in shallow 23 

groundwater, it was at concentrations less than the RBC. and background. _ Manganese was also 24 

widely detected in soil, but exceeded the SSL in only one surface sample. Figure 10.3.4 presents 25 
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Table 10.3.12 
Organic Chemicals Detected in Surface Soil, Subsurface Soil, Sediment, and Shallow Groundwater 
Comparison to Cross-Media SSt!, Tap-water RBC" and Saltwater Surface Water Chronic Screening Levels 
AOC.6751676/6TI 
Charleston Naval Complex 
Charleston, South Carolina 

Maximum Concentration Screening Concentration 
Soil to Soil to 

Surface Subsurface Shallow GW Air Tap Water 
Parameter Soil Soil Sediment GW SSL SSL RBC 

Volatile Organic Compoands 
Acetone 72 200 95 NO 8000 1.0E+{)8 3700 
Acetonitrile 100 150 NO NO 440. NA 220 
Carbon disulfide NO NO NO I 16000 720000 1000 
Toluene 6 23 NO NO 6000 650000 750 

Semlvolatlle Organic Compounds 
Acenaphthene 110 2300 NO 3 290000 NA 2200 
Anthracene 110 930 NO NO 5900000 NA 11000 
Benzoic acid NO NO NO 4 200000 NA 150000 
Benx.o(a)pyrene Equivalents 478 252 NO NO 1600 a NA 00092 

Benzo(a)anthracene c 720 480 NO NO 800 NA 0092 
Benzo{a)pyrene c 330 180 NO NO 4000 NA 0.0092 
Benzo{b)f1uoranthenc c 670 220 NO NO 2500 NA 0.092 
Benzo{k)f1uoranthcnc c 840 190 NO NO 25000 NA 0.92 
Chrysene c 640 420 NO NO 80000 NA 9.2 

Butylbcnzylphthalate NO NO NO 12 930000 930000 7300 
Dibcnzofuran NO 1800 NO 4 6800 a 120000 24 
Di-n-butylphthalate 35 NO NO 5 2300000 2300000 3700 
bis(2-Ethylhexyl)phthalate (BEHP) c 84 NO 840 NO 1800000 31000000 48 
Fluoranthene 1000 2800 NO NO 2100000 NA 1500 
Fluorene NO 2200 NO 8 280000 NA 1500 
I-Methylnaphthalene 210 1700 NO 17 72000 a NA 1500 
2-Methylnaphthalene 200 1900 NO 5 230000 a NA 1500 
Naphthalene 2200 5900 NO I 42000 NA 1500 
Phenanthrene 55 6200 NO 2 660000 a NA 1100 
Pyrene 810 1900 730 NO 2100000 NA 1100 

PC!lticldcslPCB!I 
Aldrin c NO NO 0.34 NO 230 3000 0.0039 
Aroclor-1260 c 61 NO NO NO 1000 1000 0033 
alpha-BHC (alph.-HCH) c NO NO 0.59 NO 0.25 800 0011 
beta-BHC (beta-HCH) c 1.3 NO NO NO I 3 IE+{)9 0.037 
delta-BHC (delt.-HCH) c 1.1 NO NO NO 18 a NA 0.037 

Ground- Surface 
Saltwater Volatil- water Water 
Surf. Wtr. Soil Waler Leaching iulion Migration Migration 
Chronic Units Units Potential Potential Concern Concern 

NA ,<>1(" ,on. NO NO NO NO 
NA ,OIIC. ,GIL NO NO NO NO 
NA ,OIIC" ,G"- NO NO NO NO 
37 ,OIIC" ,on. NO NO NO NO 

9.7 ,<>1(" ,0<. NO NO NO NO 
NA ,<>1(. ,on. NO NO NO NO 
NA ,<>1(" ,0<. NO NO NO NO 
NA ,<>1(. ,0<. NO NO NO NO 
NA ,OIIC" ,on. NO NO NO NO 
NA ,<>1(. ,0<. NO NO NO NO 
NA ,<>1(" ,0<. NO NO NO NO 
NA ,OIK. ,0<. NO NO NO NO 
NA ,,,,,,a ,on. NO NO NO NO 

29.4 ,OIK" ,0<. NO NO NO NO 
NA ,,,,,,a ,0<. NO NO NO NO 
3.4 ,OIIC" ,0<. NO NO NO YES 
NA ,<>1(0 ,0<. NO NO NO NO 
1.6 ,ClIK" ,0<. NO NO NO NO 

NA ,<>1(" ,on. NO NO NO NO 
NA ,OIIC. ,0<. NO NO NO NO 

235 ,OIIC" ,on. NO NO NO NO 
23.5 ,<>1(0 ,0<. NO NO NO NO 
NA ,OIIC" ,0<. NO NO NO NO 
NA ,<>1(" ,0<. NO NO NO NO 

0.13 ,OIIC" ,0<. NO NO NO NO 
.0.03 ,OIICG ,0"- NO NO NO NO 

. 1400 "OIKO ,0<. NO NO NO NO 
NA "OIKO ,G"- NO NO NO NO 
NA ,OIICO ,0"- NO NO NO NO 



Table 10.3.12 
Organic Chemicals Detected in Surface Soil, Subsurface Soil, Sediment. and Shallow Groundwater 
Comparison to Cross-Media SSw, Tap-water RBCs, and Saltwater Surface Water Chronic Screening Levels 
AOCs 675/6761677 
Charleston Naval Complex 
Charleston, South Carolina 

Maximum Concentration Screening Concentration 
Soil to Soil to 

Surface Subsurface Shallow GW Air Tap Water 
Parameter Soil Soil Sediment GW SSL SSL RBC 

gamma-BHe (Lindane) c 12 NO 1.2 NO 4.5 NA 0.052 
Chlordane c 7.6 NO NO NO 5000 20000 0.19 
4,4'-000 c 34 500 65 NO 8000 NA 0.28 
4.4'-DDE c 38 240 2 NO 27000 NA 02 
4,4'-00T c 24 71 28 NO 16000 IE-KJ9 0.2 
Dieldrin c NO NO 3.7 NO 2 1000 0.0042 
Endosulfan I NO NO 12 NO 9000 b NA 220 
Endosulfan II NO NO 5.5 NO 9000 b NA 220 
Endo5ulfan sulfate NO NO 2 NO 4600 a NA 220 
Endrin 28 NO 12 NO 500 NA II 
Endrin aldehyde 1.6 NO 8.8 NO 340 a NA II 
Heptachlor cpoxide c 3 NO 4 NO 330 5000 0.0012 
Methoxychlor NO NO 6.6 NO 80000 NA 180 

Organophosphate Pesticides 
Dimethoate NO NA NA 2 15 a NA 7.3 

Herbicides 
2,4-0 NO NA NA 0.18 370 a 7000000 61 

Organotin 
Tetrabutyltin 25.28 NO NO NO NA NA II 

TPH-GRO 
Gasoline NA NA NA 115 NA NA NA 

Dioxin Compounds 
2,3.7,8-TCOO equivalents (TEQ') c 2.02 NA NA 0.395 1600 a NA 0.45 

I 23678-HxCOO 109 NA NA NO 4100 a NA 45 
123789-HxCOO 092 NA NA NO 4100 b NA 4.5 
1234678-HpCOO 95.6 NA NA 2.47 108000 a NA 45 
OCOO 926 NA NA 8.79 1080000 a NA 450 
I 23478-HxCOF 2.06 NA NA NO 216000 a NA 45 
123678-HxCOF 0.837 NA NA NO 216000 b NA 4.5 

Ground- Surface 
Saltwater Volatil- water Water 
Sure Wtr. Soil Waler Leaching izalion Migration Migration 
Chronic Units Units Potential Potcntial Concern Concern 

0.016 "OIKO ,G.1. NO NO NO NO 
0.004 "OtKO ,G.1. NO NO NO NO 
0.025 ,""'0 ,,,,,- NO NO NO NO 
0.14 ,""'0 ,G.1. NO NO NO NO 

0.001 ,""'0 ,en. NO NO NO NO 
0.0019 ,""'0 ,en. NO NO NO NO 
0.0087 "OlKa ,en. NO NO NO NO 
0.0087 ,,,",0 ,,,,,- NO NO NO NO 

NA ,,,",0 ,G.1. NO NO NO NO 
0.0023 ,,,",0 ,G.1. NO NO NO NO 

NA ,1>1<0 ,,,,,- NO NO NO NO 
00036 ,0.0:0 ,0<- NO NO NO NO 

0.03 ,0.0:0 ,en. NO NO NO NO 

NA "aIKO ,,,,,- NO NO NO NO 

NA ,<>1(0 ,on. NO NO NO NO 

NA ,0/1(0 ,,,,,- NO NO NO NO 

NA ,,,",0 ,CA. NO NO NO NO 

10 ",,",0 PC<- NO NO NO NO 
NA HalKO PC<. NO NO NO NO 
NA ",",,0 PCA. NO NO NO NO 
NA ",",,0 POI!. NO NO NO NO 
NA HalKO POI!. NO NO NO NO 
NA HalKO POI!. NO NO NO NO 
NA ",",,0 PCA. NO NO NO NO 



Table 10.3.12 
Organic Chemicals Detected in Surface Soil, Subsurface Soil, Sediment, and Shallow Groundwater 
Comparison to Cross-Media SSts, Tap-water RBes, and Saltwater Surface Water Chronic Screening Levds 
AOCs 67516761677 
Charleston Naval Complex 
Charleston, South Carolina 

Maximum Concentration Screening Concentration 
Soil to Soil to 

Surface Subsurface Shallow GW Air Tap Water 
Parameter Soil Soil Sediment GW SSL SSL RBC 

I 23789-HxCOF NO NA NA 3.44 216000 b NA 4.5 
234678-HxCOF 0.863 NA NA NO 216000 b NA 4.5 
1234678-HpCOF 166 NA NA 1.71 54000 a NA 45 
OCOF 21.5 NA NA 0.761 540000 a NA 450 

Notes: 
Sources of screening concentrations appear in Table 5.S 
Explanations of fate and transport screening procedures appear in Section 6.2. 

Saltwater Volalil-
Surf. Wtr. Soil Water Leaching izalion 
Chronic Units Units Potential potential 

NA "<>1(0 ""'- NO NO 
NA NClIKG I'0Il. NO NO 
NA "ClIKO ron. NO NO 
NA "<>1(0 ron. NO NO 

Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear in Tables 10.3.2.10.3.6, and 10.3.10. 

a - Calculated soil to groundwater SSL value (See Table 6.2) 
b - Based on surrogate compound; see Table 5.5 
c - CarcinogeniC 
OW - Groundwater 

'. 

NA - Not applicable/not available 
NO - Not detected 
RBC - Risk-based concentration 
SSL - Soil screening level 

NGIKG - Nanograms per kilogram 
~OIKG - Micrograms per kilogram 
PGIL - Picograms per liter 
J1GIL - Micrograms per liter 

Ground- Surface 
water Water 

Migration Migration 
Concern Concern 

NO NO 
NO NO 
NO NO 
NO NO 



Table 103.13 
Inorganic Chemicals Detected in Surface Soil, Subsurface Soit, Sediment, and Shallow Groundwater 
Comparison 10 Cross·Media SSL!, Tap-Water Raes, Saltwater Surface Water Chronic Screening Levels, and Background Values 
AOCs 675/6761677 
Charleston Naval Complex. 
Charleston, South Carolina 

Maximum Concentration Screening Concentration 
Soil to Soil to Tap Saltwater 

Surface Subsurface Shallow GW Soil Air Water Shallow GW Surf. Wtx 
Parameter Soil Soil Sediment GW SSL Background SSL RBC Background Chronic 

Inorganic Chemlnls 
Aluminum (AI) 11800 24900 3190 29.5 560000 a 27400 NA 37000 1440 NA 
Antimony (Sb) 6.6 9.2 0.22 NO 2.7 NO NA 15 NA NA 
Arsenic (As) c 5.4 14.4 0.52 7.1 15 21.6 750 0.045 23 36 
Barium (Ba) 25.7 33 12.4 73.4 820 54.2 690000 2600 110 NA 
Beryllium (Be) 0.98 1.1 NO 0.7 32 0.95 1300 73 1.1 NA 
Cadmium (Cd) 0.72 1.2 NO 1.1 4 0.61 1800 18 NA 9.3 
Chromium (Cr) (total) 70.5 46.1 10.9 8.6 19 51.3 270 180 14.3 50 
Chromium (Cr6) (hexavalent) 0.426 NA NA NO 19 NO 270 180 NO 50 
Cobalt (Co) 4.4 7.4 0.63 1.2 990 a 5.8 NA 2200 2.2 NA 
Copper (Cu) 26.6 278 14.9 3 5600 a 240 NA 1500 4.4 2.9 
Lead (Pb) 42.4 20.2 30.1 4 400 203 400 15 4.4 8.5 
Manganese (Mn) 1420 188 23.9 1690 480 a 419 NA 730 5430 NA 
Mercury (H8) 0.11 0.2 NO NO I 0.47 10 II NA 0.025 
Nickel (Ni) 20.9 21.1 16.6 4.2 65 23.9 13000 730 133 8.3 
Selenium (Sc) 0.97 2.1 NO 4.4 2.6 1.77 NA 180 NO 71 
Thallium (11) 0.42 0.57 NO 4.6 0.36 ND NA 1.6 2 21.3 
Tin (Sn) 2.4 11.2 1.9 NO 5500 a 7.5 NA 22000 NA NA 
Vanadium (V) 176 57.1 NO 15.1 3000 113 NA 260 14 NA 
Zinc (Zn) 130 76.7 66.2 10.2 6200 206 NA 11000 24.4 86 

Notes: 
Sources of screening concentrations appear in Table 5.6 
Explanations of fate and transport screening procedures appear in Section 6.2, 

Fugitive Ground- Surface 
Particulate water Waler 

Soil Wate Leaching Inhalation Migration Migration 
Units Units Potential Concern Concern Concern 

... onco ,011. NO NO NO NO 
MoncO ,<>t. YES NO NO NO 
... onco ,OIL NO NO NO NO 
MoncO ,<>t. NO NO NO NO 
... onco ,<>t. NO NO NO NO 
MoncO ,OIL NO NO NO NO 
MoncO ,011. YES NO NO NO 
... onco ,011. NO NO NO NO 
... onco ,OiL NO NO NO NO 
... onco ,OIL NO NO NO YES 
... onco ,<>t. NO NO NO NO 
... onco ,OiL YES NO NO NO 
"",",0 ,<>t. NO NO NO NO 
... onco ,<>t. NO NO NO NO 
... 011<0 ,GiL NO NO NO NO 
... onco ,OiL YES NO YES NO 
... onco ,OiL NO NO NO NO 
... onco ,<>t. NO NO NO NO 
"",",0 ,OiL NO NO NO NO 

Frequency and range of detections. average detected concentrations, and number of screening concentration exceedanccs appear in Tables 1003.3, 10.3.1, and 10.3.11. 

Background values for soit are shown for comparison purposes only. 
Maximum groundwater concentrations are screened against the greater of lap water RBCs or corresponding background values to d~tennjne groundwater migration concern. 

a .. Calculated soil to groundwater SSL value (See Table 6.2) 
c .. Carcinogenic 
GW .. Groundwater 

NA .. Not availableINot applicable 
NO .. Not detected 
ROC .. Risk-based concentration 

SSL .. Soil screening level 
MGIKG - Milligrams per kilogram 
J-IGIL - Micrograms per liter 
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manganese concentrations detected at AOCs 6751676/677. In site groundwater, manganese was 

present above the RBC but not above the zone-specific background. Thallium exceeded the SSL 2 

in one surface soil and three subsurface soil samples, and was present above the RBC and zone 3 

background in groundwater. Figure 10.3.5 presents thallium concentrations detected at 4 

AOCs 6751676/677. 5 

6 

These morganics are not typically considered to be associated with petroleum storage and transfer, 7 

the past site activities, but they could be associated with the incineration that took place at 8 

AOC 676. The distribution of the individual constituents, however, is not particularly unique to 9 

AOC 676, which suggests other origins. 10 

11 

The relative distributions of the inorganic constituents do not demonstrate a remarkable trend. The 12 

low concentrations of antimony in soil and its sporadic occurrence indicate a small residual mass 13 

that is unlikely to be significant; this is further substantiated by its absence in groundwater. The 14 

widespread occurrence of chromium and manganese suggest that their presence is not specific to 15 

activity at anyone AOC, but related to all through a common process or feature - most likely as 16 

the result of natural occurrence. This is substantiated by their zone-specific background 17 

concentrations. As with antimony, the sporadic occurrence and low concentrations of thallium 18 

suggest that the mass in soil should not pose a significant threat to groundwater. 19 

20 

The presence of chromium, manganese, and thallium in groundwater indicates that the soil- 21 

to-groundwater pathway has merit, but the distribution of these constituents does not summarily 22 

demonstrate the site as the particular source. The area has been filled with non-native material, 23 

with a component of [mer-grained silts and clays that typically hold inorganics easily sorbed. 24 

Also,the combined AOC area is immediately adjacent to the estuarine Cooper River, and exposure 25 

to brackish water in the subsurface can lead to many types of mobilizing reactions which can 26 

10.3.56 
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release inorganics to the groundwater system. The presence of inorganics in groundwater is 

therefore not straightforward in a near-surface brackish water environment that can be highly 2 

variable in tenns of Eh, pH, and metals solubility. 3 

4 

10.3.7.2 Groundwater Migration and Surface Water Cross-Media Transport 5 

Tables 10.3.12 and 10.3.13 compare maximum detected organic and inorganic constituent 6 

concentrations, respectively, in shallow groundwater samples to risk-based concentrations for 7 

drinking water, and to chronic ambient saltwater surface water quality criteria values for· the 8 

protection of aquatic life (saltwater surface water chronic screening values). For inorganics, 9 

maximum concentrations in groundwater are screened against saltwater chronic values and the 10 

greater of (a) risk-based drinking water concentrations and (b) corresponding background 11 

reference concentrations for groundwater. To provide a conservative screening, no attenuation 12 

or dilution of constituents in groundwater is assumed before comparison to the relevant standards. 13 

It should be noted that the risk-based pathway for shallow groundwater is currently an invalid 14 

pathway simply because there is no human consumption of the groundwater. This comparison is 15 

made for screening only, and to develop strategies for long-term management of the groundwater 16 

should an area containing deleterious levels be identified. 17 

18 

No organic constituents were present in groundwater at concentrations exceeding the applicable 19 

RBC screening levels. 20 

21 

Two inorganic constituents - manganese and thallium - were present in groundwater at levels that 22 

exceeded the applicable drinking water risk-based migration pathway criteria (Figures 10.3.4 and 23 

10.3.5). Manganese concentrations were detected in all wells every round, but did not exceed 24 

zone-specific background in any round. Thallium was not detected prior to the fourth-round of 25 

sampling, and was detected in only one well in the fourth-round. The presence of manganese and 26 

thallium in site groundwater is not unexpected given the soil concentrations, but the inconsistent 27 
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detection of thallium is problematic. It may reflect climatological factors or the complex chemical 

and stability relationships in the brackish near-surface aqueous environment. 2 

3 

Groundwater flow in the site area is generally towards the adjacent Cooper River, where it 4 

undergoes non-point source discharge. Two constituents - di-n-butylpthalate and copper - were 5 

identified in site groundwater above the surface water screening criteria. Figures 10.3.6 and 6 

10.3.7 present respectively, di-n-butylpthalate and copper concentrations detected at AOCs 7 

6751676/677. For both constituents, detections were in a single well; di-n-butylpthalate- in the 8 

fust-round and copper in the second-round of sampling. Sample results since that event have been 9 

non-detect for both constituents. As a result, the pathway is considered invalid from a chemical 10 

standpoint. 11 

12 

10.3.7.3 Soil-to-Sediment Cross-Media Transport 13 

Analytical results for sediment were compared to those for surface soil to ascertain the potential 14 

relationship between the two media. 15 

16 

Organic results were somewhat different for the surface soil and sediment, particularly for 17 

pesticideslPCBs. Although these constituents were detected in sediment at low concentrations, 18 

many were non-detect in soil, indicating a source for these other than the site drainage. 19 

Concentrations of inorganics in sediment were generally at lower concentrations than those in soil, 20 

suggesting that the site may be the source for these constituents in sediment. 21 

22 

10.3.7.4 Soil-to-Air Transport 23 

Three VOCs - acetone, acetonitrile, and toluene - were detected in site surface soil. However, 24 

since all concentrations were far below the soil-ta-air SSLs, the pathway is not considered to be 2S 

significant this site. 26 

27 
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Four inorganics are. present in surface and subsurface soil at levels exceeding SSLs: 

2 

3 

4 

• Antimony exhibited non-spatially correlated detections at low concentrations in surface and 5 

subsurface soil. It was non-detect in groundwater. 6 

• Chromium was widely detected in surface and subsurface soils, generally at concentrations 7 

below background. It was present in groundwater, but at levels below the RBC. 8 

• Manganese was widely detected in surface and subsurface soils, generally at concentrations 9 

below the SSL. It was present in groundwater, but at levels below background. 10 

• Thallium was sporadically detected in surface and subsurface soil at concentrations above 11 

the SSL, with relatively higher concentrations in the subsurface soil. It was present in 12 

groundwater at a concentration above the RBC and background. 13 

14 

Inorganics are not expected to be associated with past site activities, primarily petroleum storage 15 

and transfer. 16 

17 

• The distributions of constituents, both individually and relatively, do not show remarkable 18 

trends, and suggest an origin other than the site activities. 19 

• The inconsistent, non-spatially correlated detections of antimony and thallium, and the 20 

widespread detections of chromium and manganese, do not summarily point to the site as 21 

the source, and may be indicative of non-native fill or natural sediment composition. 22 

23 

The pathway is valid for chromium, manganese, and thallium, but is expected to be significant 24 

only for thallium. 25 

26 

27 
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Groundwater RBC and Surface Water Pathway 

Thallium and manganese were the only constituents above RBC in site groundwater. 2 

3 

• Manganese was widely detected for four sample rounds, but never exceeded the 4 

zone-specific background. 5 

• Thallium was detected in only one well in the fourth-round, and was non-detect for the 6 

previous rounds. 7 

• The presence of these constituents is not unexpected given soil concentrations. Manganese 8 

can be attributed to natural occurrence, but the persistence of thallium will need to be 9 

defmed with further sampling. 10 

11 

Di-n-butylpthalate and copper were the only constituents detected in groundwater above surface 12 

water screening values. 13 

14 

• The Cooper River is immediately downgradient of the site, and therefore the pathway is 15 

valid from a flow standpoint. 16 

• Both constituents were detected in a single well and only in one round (di-n-butylpthalate 17 

in the first and copper in the second). Both have been non-detect in groundwater since, 18 

and thus the pathway is considered invalid from a chemical standpoint. 19 

20 

Soil-ta-Sediment Pathway 21 

Pesticide and PCB results for sediment did not correlate well with surface soil results, while 22 

inorganic results did. These relationships may indicate a secondary source for sediment 23 

contamination within the drainage system, or indicate vestiges of typical pesticide application near 24 

where the sediment sample was collected. 25 

26 

27 
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• VI. PIPING INFORMATION 

Tank I Tank 2 Tank 3 Tank 4 Tank 5 

Steel 
A Construction MateriaL, .................................. , .. 

3' 
B. Distance from UST to Dispenser.. ................ . 

t 

c. Number of Dispensers .................................. . Sec notlC 1 

D. Type of System PiS ...... .. ' ... ...... .. ............... . See note 1 

E. Was Piping Removed from the Ground? YrN . y 

F. Visible Corrosion or Pitting Y!N. ..... ..' ....... Y 

G. Visible Holes YrN N 

H. Age ................................................... . 
> 30 yr5. 

Note] . UST NS26 was a gravity fed waste oil tank for Building 26 

1. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

All piping associated with the tank was pitted and corroded, but no holes were fO\ll1d, 

VII. BRIEF SITE DESCRIPTION AND HISTORY 

Building NS 26 was part of the Navy's Shore Intermediate Activity (SIMA) complex. The 
building was built m 1958 and renovated in 1985. Although an oiVwater separator is ' 
referenced in early building plans, no separator could be located at the time of the tank 
removaL It is assumed that the oil water separator pipmg has not been used since the 1985 
renovation The tank apparently continued to be used by pouring used oil down the six inch 
pump-out pipe. 

After sample results were reviewed, efforts were made to "chase" (remove) contaminated 
soil at the site. The northwest end of the excljvation was extended in an effort to recover 
petroleum contaminated soiL As digging proceeded, OVA readings were taken using the 
Micro FID flame ionization detector to determine how far to proceed, The OVA reading at 
the end of the original excavation was 558 parts per million (ppm). The excavation was 
extended approximately 7 feet out and 8 feet below ground surface level. OVA readings did 
not improve, The last OVA reading, taken along with soil sample SPORT 0319-1. 
registered 3005 ppm. Since no improvement was noted based on OVA readings and the 
excavation was about to impact sewer piping, digging was discontinued, 

Tank 6 
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LABORATORY DIVISION 
CHARLESTON NAVAL SHIPYARD 

CODE 134, BLDG 13 
CHARLESTON, S.C. 29408-6100 

GENERAL LABORATORY REPORT 

Date: 11 August 1995 

• To: Code 300C.9, Bldg.8 

Subj: ANALYSIS OF WASTE OIL I USTNS 006 (LO) (iJ$ Z"" ) 
Ref: (a) Job Order: 71-002-16002 

~}rR.eP.g~~~t?;'9.I;I9<!.~~:'t~ REM- 334 ,. 
(c) ECP m. 

NSzGA 

1. As authorized by reference (a) and requested by reference (b), one (I) sample of WASTE 
OIL l.:!!~S;~O'§~<L.O) Svas analyzed per reference (c). . 

2. The results follow: 

Arsenic, mg{1 
Chromium, mg{1 
Cadmium, mg{1 
Lead, mg{1 
PCB's, ppm 
Flash Point, of 
Total Halogens, ppm 
pH 

RESULT 

< 1 
6 
< 1 
28 
<2 
> 230 
58 
5.63 

{!o(l4-< Md9.<~----L-<&~~-~~-,,---~f"/~/' 9'-W-.<;"_ 

Analy;( Head, LABORATORY DIVISION 

FOR OFFICIAL USE ONLY 
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10.5 AOC 680, Building NS-26 UST and Grinding Room/Brake Repair Area 

AOC 680 includes Building NS-26 and associated former grinding roomlbrake repair area. 2 

Building NS-26 was part of the Navy's Shore Intermediate Activity (SIMA) complex. The 3 

building was constructed in 1958 and renovated in 1985. Structures associated with NS-26 include 4 

several storage sheds and steel storage trailers. 5 

6 

Three dip tanks were located in the west end of the facility and were used to clean ship parts. The 7 

contents ofthe tanks were tri-sodium phosphate, citric acid, and water. The tanks reportedly were .8 

cleaned bi-annually by CNC personnel. 9 

10 

An initial assessment study in 1981 noted that the following hazardous wastes were generated at 11 

this facility: boiler cleaning solution (sulfuric acid and nitric acid); cleaning solvents (chlorinated 12 

hydrocarbons); and boiler test chemicals (mercuric nitrate). From 1958 through 1981, disposal 13 

practices reportedly included discharging neutralized boiler solutions, solvents, and mercuric 14 

nitrate solutions directly into the Cooper River. 15 

16 

Historic information indicates that the area was used as a seaplane refueling ramp and as an oil 17 

storage area in the 1940s. 18 

19 

In December 1996, a 200 gallon waste oil UST located on the north side of NS-26 was closed by 20 

removal. The UST assessment report noted that the tank and associated piping was severly 21 

corroded and pitted but no holes were found. The assessment report also notes that the oil-water 22 

separator associated with this UST and referenced on early building plans could not be located at 23 

the time of UST removal. It is assumed that the oil-water separator has not been used since the 24 

building renovations in 1985. The waste oil tank apparently continued to be used after 1985 by 25 

pouring used oil down the pump-out piping. 26 

27 

10.5.1 
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Materials of concern include VOCs and SVOCs. Potential receptors, include future site workers 

who may be involved in invasive activity that might bring them in direct contact with subsurface 2 

contaminants. The ecology of the Cooper River is also a potential receptor. 3 

4 

AOC 680 initially only included the former grinding room in Building NS-26, which was 5 

reportedly used to repair brake components containing asbestos. Building plans from 1969 show 6 

the grinding room on the southern side of Building NS-26. Reportedly, brake repair ceased in 7 

1970. The area once occupied by the grinding room was remodeled in 1985 and is now a short 8 

hallway to the southern entrance to the building. 9 

to 

Materials of concern include asbestos dust from brake repair. Air is the potential pathway of 11 

concern. Potential receptors include personnel involved with any aggressive activity that could 12 

disturb surfaces covered with asbestos. 13 

14 

To fulfill the CSI objectives and to confirm the presence of any contamination from onsite IS 

activities, soil and groundwater were sampled in accordance with the fmal RFI work plan and 16 

Section 3 of this report. Microvacuum samples were collected in the former grinding room to 17 

confirm the presence, if any, of asbestos fibers. 18 

19 

10.5.1 Soil Sampling and Analysis 20 

Soil was sampled in two rounds at AOC 680 from the locations shown on Figure 10.5.1. The 21 

Final RFI work plan proposed collecting one geoprobe soil sample, and four soil samples from 22 

the upper- interval and four from the lower- interval. Four proposed upper- interval samples and 23 

three of the four proposed lower- interval soil samples were collected. One lower-interval sample 24 

was not collected because the water table was encountered at less than 5 bgs. All samples were 25 

submitted for analysis at DQO Level III for VOCs, SVOCs, and metals. Two samples selected 26 

as duplicates were analyzed at DQO Level IV for Appendix IX analytical parameters, which 27 

10.5.2 
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includes a more comprehensive list of VOCs and SVOCs. All samples from round two were 

submitted for the standard suite of parameters which include VOCs, SVOCs, pesticides, PCBs, 2 

cyanide, and metals. Table 10.5.1 summarizes the soil sampling. 3 

Sampling 
Round 

...•. , i 

2 

Notes: 
() 
Standard Suite 

Table 10.5.1 
AOC680 

Soil Sampling Summary 

Sampling 
Date 

03111198· • 
. 04108198 

09/24/98 

Samples Collected 

• Geoproi;.;. I (1)· 
... Upper.4 (4) 

Lower·.3 (4) 
Duplicates.2 

Upper - 1 
Lower - 1 

Parenthesis indicate numbers of samples proposed 

Sample Analyses 

·:voc.-.sV'oc.. 
'YQCs,SVOCs 

'. VOCs, SVOC, . 
V0c5;SVQCs 

Standard Suite 

VQCs, SVOCs, metals, cyanide, pesticides, and PCBs at DQO Level IV. 

10.5.2 Nature and Extent of Contamination in Soil 

Comments 

Additional boring installed as 
result of waste oil UST 
removal 

4 

Organic compound analytical data for soil are summarized in Table 10.5.2. Inorganic analytical 2 

data for soil are summarized in Table 10.5.3. Table 10.5.4 summarizes all analytes detected in 3 

soil at AOC 680. Appendix D is a complete analytical data report for all samples collected in 4 

Zone 1. 5 

Volatile Organic CompolIDds in Soil 6 

Nine VOCs were detected in AOC 680 surface soil samples. The RBC was not exceeded in any 7 

surface soil sample. Five VOCs were detected in subsurface samples. 1 ,2·Dichloroethene (total), 8 

in the subsurface soil exceeded its SSL of 200).lg/kg with a result of 240).lglkg in sample 9 

680SBOO502. 10 

10.5.5 
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Table 10.5.2 
AOC680 

Organic Compound Analytical Results for Soil (j1glkg) 

Number of 
Sample Detection Detection RBC (upper) Samples Exceeding 

Parameters Interval Freguency Range l\lean SSL (lower) RBC Or SSL 

Volatile Or~nic Com:Q0unds {~glkg} 

Acetone Upper 116 77 77 7.800.00 0 
Lower 014 NA 77 8.000 0 

Benzene Upper 0/6 NA NA' n,ooo 0 
Umet ;3/4, . 0.99 - ;3 1.66 15. {) 

Ethylbenzene Upper 216 0.96 - 2.2 1.58 780,000 0 
Lower 314 1.1 - 8.4 4.3 6,500 0 

Toluene Upper 1/6 1.6 1.6 1,600,000 {) 

Wwer 314 2.2- 10 5.2 6,000 {) 

Xylene (total) Upper 416 1.5 - 10 4.1 16,000,000 0 
Lower 314 4.5 - 33 17.17 70,000 0 

Tettachloroetheoe Upper 1/6 420 420 12,000 0 
Wwer '0/4 NO NO 30 {) 

Trichloroethene Upper 116 140 140 58,000 0 
Lower 014 NO NO 30 0 

1,l,Oiohloroethane Upper '1/6 6.{) 6.0 780,000 {) 

Wwe, 0/4 NO NO II ,000 0 

l,2·Dichloroethene Upper 116 41.0 41.0 7,000 0 
Lower 114 240 240 200 1 

4-MethyJ-'-l'etrtanone Upper 116 3.0 3.0 630,000 Q 
Wwet ' Q/4 NO NO 6,700 j) 

Semivolatile Or~c Com)!2unds 

BEQ . 'Upper' , 2/6 1.63 -260 131 : 87 1 
Wwet 114 4.55 ' 455 ' 1,600 :0 

Benzo(a)pyrene Upper 116 210 210 87 1 
Lower 014 NA NA 4,000 0 

B<nU>(a)antl1taceoe 'Upper: ' '2/6 ' 16 CZ70 ' ,143 : ito 'Q 

'!»wet • 114 . 19.0 19.0 " SO<> iJ 

Benzo(b)fluoranthene Upper 116 210 210 870 0 
Lower 114 24.0 24.0 2,500 0 

, B~(klt1uotantlteoe Upper lf6 Z!(l , no &,700 Q 
, LtJWer ·1I4 ' 22.0 n.o 

" 
25,000 ' Q 

Chrysene Upper 216 25.0 - 270 147 87,000 0 
Lower 114 31.0 31.0 80,000 0 

BtityU>eniy~pbaiaJate Upper' l/6, 43<1': 430 . 01.600.900 Q 
tower: ' 1/4 1,200 1,200 ' , 930,000 j) 

Phenanthrene Upper 116 28 28 230,000 0 
Lower 0/4 NA NA 660,000 0 

./ 
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Parameters 

F1uoranthene 

Pyrene 

biS(2-EtllyU,e"l'l)pbtha\ate . 
<BEHP} 

Nons: 
NA Not Applicable 
ND Not detected 
NL Not listed 

Table 10.5.2 
AOC680 
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Organic Compound Analytical Results for Soil (!<glkg) 

Number of 
Sample Detection Detection RBC (upper) Samples Exceeding 
Interval Frequency Range Mean SSL (lower) RBCor SSL 

Upper 116 ~40 ;l4Q 310.000 0 
Lawer 0/4 NA NA 2.100.000 0 

Upper 2/6 16.0 - 440 228 230,000 0 
Lower 0/4 NA NA 2,100,000 0 

·Vpper ·2/6 ·22.0 - 310 166 46.000 jj. 

tower - 014 NA NA . f,SOO.ooo 0 

See Table 5.5 for organic :;ompound screening concentrations and their sources. 

Sample 
Parameters Interval 

Aluminum (Al) Upper 
Lower 

Atsettie (AS) Upper 
t.cwer 

Barium (Ba) Upper 
Lower 

. 

Berjdlium (Be) .. ~- upper· . 
·-lAw~r·-- . 

Cadmium (Cd) Upper 
Lower 

, , .. 
Cht<lmium(Cr) 1JPl"" 

. L<iwer'.' 

Cobalt (Co) Upper 
Lower 

COJlP"r {C~) UpPer 
·!.:ower 

Table 10.5.3 
AOC 680 

Inorganic Compound Analytical Results for Soil (mglkg) 

Detection Detection Background 
Freguency Range Mean Concentration 

1/1 8.680 8,680 27,400 
III 9,050 9,050 18,900 

tH :l.f; ~.6. 2.1,6 
it! ·4.9· ··4.9 6.4, 
1/1 19.2 19.2 54.2 
1/1 14.2 14.2 36 

.. 

..'1f1. . ··().:i4 ..0.34 o:~s 
111 O.sB 0.5$ :, 0.6,· 

1/1 0.45 0.45 0.61 
1/1 0.67 0.67 0.54 

·1/1 .. 24:5 >t4.5. 34.S 
.. 

. ill iUl ,21.8 Si,3 

1/1 1.5 1.5 S.8 
1/1 2.5 2.5 3.48 

111·· 
.. 

,.: $.9 ··.5.9· :!40 
111 ~.2 

.. ;. 
···.3.2 11.5 

10.5.7 

Number or Samples 
Exceeding RBC and 
Background (upper) 

RBC (upper) or SSL and 
SSL (lower) BackSEound (lower) 

7,800 0 
560,000 0 

0.43 .·0 
15 {) 

55 0 
820 0 

16 b 
32 0 

7.8 0 
4 0 

39 0 
19 .Q.", 

470 0 
990 0 

. 310 0 ... 
,5,600 0 

/-/// 
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Table 10.5.3 
AOC680 

Inorganic Compound Anal)1ica1 Results for Soil (mglkg) 

Sample Detection Detection Background 
Parameters Interval Freguency Ranse Mean Concentration 

Lead (Pb) Upper III 10.7 10.7 203 
Lower III 5.8 5.8 12.3 

Manganese (Mn) Upper 111 46.7 46.7 419 
Lower 1[1 108 108 118 

Mercury (Hg) Upper III 0.05 0.05 0.47 
Lower III 0.14 0.14 ND 

Nickel (Ni) Upper III 8.5 8.5 23.9 
Lower 111 5.8 5.8 15.7 

Selenium (Se) Upper 111 0.29 0.29 1.49 
Lower 011 ND ND 1.77 

VanadiuOl{V) Upper 111 19.0 19.0 113 
Lower 111 24.4 24.4 38.1 

Zinc (Zn) Upper 111 35.4 35.4 206 
Lower III 23.3 23.3 36.2 

Notes: 
NA Not Applicable 
ND Not detected 
NL Not listed 
See Table 5.6 for organic compound screening concentrations and their sources. 

10.5.8 

Number of Samples 
Exceeding RBC and 
Background (upper) 

RBC (upper) or SSL and 
SSL (lower) Back&!:ound (lower) 

400 0 
400 0 

1(1) ·0 
480 j) 

2.3 0 
1 0 

1(1) 0 
65 0 

39 0 
2.6 0 

55 0 
MOO 0 

2.300 0 
6.200 0 



\ , , 
" 

Parameters 

V.lalDe Organic Compound, (yglkgl 

. Ae;.ione<· ... . .. 
Benzene 

U -Dichloroetb.me 

1.2-Dichloroctbcnc (total) 

EtbylbOnzci.e 

4-Mcthyl-2-Pcntanonc (MlBK) 

TettilchiotOetlt.n6 (PCE) 
Toluene 

1'nchloroeihenecrCl>l .. 

Location 

. '~SOSPoos. 

680SBOOI 

680SBOO2 

680SBOO4 

680SBOO5· 
680SB005 

·680SBOOI 

68dSllti02 .. 
. .. fit()S!iOO3 . 
. 6ll0S11004 . 

680SB005 

.. 680imOO5 
6805BOOI 

680SB002 

6805B003 

6805BOO4 

• .. ;~iloSillioS:· . 

Table 10.5.4 
AOC680 

Analytes Detected In Surface and Subsurface Soil 

Surface 
Cone. 

71 
ND 

ND 

ND 

6 

41 

ND· 

0.96 

2.2 

ND 

3 

·420 

ND 

ND 

1.6 

ND 

140 . 

Residential 
RBC* 

mIQ-O.l) 

780000 . 

22000 

780000 

70000 

780000 

630000 

12000 
1600000 

58000 

10.5.9 

Surface 
Background 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Subsurface 
Cone. 

NT 
3 

240 

8.4 

1'.1 . 

NT 

3.4 

ND 

ND 

10 

2.2 

NT 

3.4 

ND 
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Soil to 
Groundwater 

SSL* 
(OAF-IO) 

8000 

IS 

11000 

200 

6500 

6700 

30 

6000 

30 

Subsurface 
Background 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Table 10.5.4 
AOC 680 

Analytes Detected in Surface and Subsurface Soil 

Soil to 
Residential Groundwater 

Surface RBC* Surface Subsurface SSL* Subsurface 
Parameters Location Cone. CI'HQ-O.I) Background Cone. (DAF-IO) Background 

Xylene (total) 680SBOOI ND 16000000 NA 33 70000 NA 

680SBOO2 2.9 4.5 

680SBOO3 10 NT 

680SBOO4 1.5 14 

680SBOO5 2 ND 

SemivolatUe Organic Compounds Wg/kg) 

Benio(;,pyren~ Jlqtiiv.tents mllQ,) 6805000, .. 260.4 87 NA NT 1600 NA 

., 680siloos .•. 1.6 4.6 

Benzo(a)anthracene 680SBOO3 270 870 NA NT 800 NA 

680SBOO5 16 19 

Bemo(.)pyrene . 680SBOO3 210 87 NA NT 4000 NA 

Benzo(b)fluoranthene 680SBOO3 2\0 870 NA NT 2500 NA 

680SBOO5 ND 24 
,' .. .. 

Benlo(1i)l1uotaiuhene . 680SBOO3 lno· 8100 NA NT 25000 NA 

680SBOOS ND 22 

Chrysene 680SBOO3 270 87000 NA NT 80000 NA 

680SBOO5 25 31 

llutylbenzylphthalate 680Sll001 430 1600000 NA 1,200 930000 NA 

10.5.10 



Parameters 

bis(2-Ethylhexyl)phthalate (BEHP) 

l'luoiaritbene 

Phenanthrene 

PyrCk' 

Inorganics (mglkg) 

Alumilium{A1)·.··· 

Arsenic (As) 

ii~clum (!J~) 
Beryllium (Be) 

. Cadmium (Cd) . : 

Chromium (Cr) (total) 

Cobalt (Co) 

Copper (Co) 

. ~i~'it;) 
Manganese (Mn) 

M~~~';<Rg) 
Nickel {NO 

Location 

680SB005 

680SPOO5 

.. 6~OSBO(W 
680SPOO5 

680SB003 

680§SoOS .. 

. 680SB005:·· 

680SB005 

: 6liiisnMs 
6805B005 

,.,', 

, 6805BOO5 ' .. : 

6805B005 

6808B005 : 

6805B005 

680SBbo5 

6805B005 

:6S0SaOOS . 
6805B005 

Surface 
Cone. 

22 

310 

·340 

28 

.. 440 

16 

8680 

3.6 
.... 19.1 

0.34 

0.45 
24.5 

1:5 

5.9 

···10.7 

46.7 

··O.OS 

8.5 

Table 10.5.4 
AOC 680 

Anaiytes Detected in Surface and Subsurface Soil 

Residential 
RBC' 

(I1IQ-O.l) 

46000 

210000 

230000 

230000 

7800 

0.43 

556 

16 

7.8 

39 

470 

310 

400 

160 

2.3 

160 

10.5.11 

Surface 
Background 

NA 

NA 

NA 

NA 

27400 

21.6 

54.2 

0.95 

0.61 

34.5 

5.8 

240 

203 

419 

0.4-7· 

23.9 

Subsurface 
Cone. 

ND 

NT 

NT 
NT 

NT 

1.5 

9050 

4.9 

14.2 

0.58 

0.67 

21.8 

2.5 

3.2 

5.8 

108 

0.14 

5.8 
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Soil to 
Groundwater 

SSL· Subsurface 
(PAF-I0) Background 

1800000 NA 

2100000 NA 

660000 NA 

2100000 NA 

560000 18900 

15 6.45 

820 36 

32 0.67 

4 0.54 

19 51.3 

990 3.48 

5600 11.5 

400 12.3 

480 118 

ND 

65 15.7 
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Parameters 

Selenium (Se) 

"ik~iit;n (\I) •. ..• • 

iinc!?~) .•... 

Location 

680SB005 

······•·•· .• 680S~OO$ 
680S~OoS .... 

Surface 
Cone. 

0.3 

19 

35.4 

Table 10.5.4 
AOC680 

Analytes Detected in Surface and Subsurface SoU 

Residential 
RBC' Surface 

(THQ=O.l) Background 

39 1.49 

$5 113 

2300 206 

Subsurface 
Cone. 

ND 

24.4 

·23.3 

Soil to 
Groundwater 

SSL* 
(DAF=lO) 

2.6 

3000 

6200 

Subsurface 
Background 

1.77 

38.1 

36.2 

Notes: 
• Residential RBCs (TIIQ==O.l) were used as a reference concentration for upper interval samples. Generic soil-to groundwater SSLs (DAF= 10) from the Soil Screening Guidance: 

Technical Background Document (USEPA. 1996b) were used as 5 reference concentration for lower interval samples. 

Bolded concentrations exceed the RBC or SSL and the zone background. 
All background values for Zone I are based on twice the means of the grid sample concentrations. Background values for the groundwater are based on two sampling rounds in two wells at each depth. 

NA 
ND 
Nl 
NL 
NT 
RBC 
SSL 

Not applicable/not available 
Not detected 
Not installed 
Not listed 
Not taken 
Risk-based concentration 
Soil screening level 

10.5.12 
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Ten SVOCs were detected in surface soil samples collected at AOC 680. Of these compounds, 2 

only benzo(a)pyrene was detected at a concentration of 210 Ilg/kg (sample 680SB00301) that 3 

exceeded its RBC (87 Ilg/kg). The upper interval sample collected at 680SB003 was the only 4 

sample that contained benzo(a)pyrene. Five SVOCs were detected in subsurface soil samples. 5 

All subsurface soil SVOC detections were below their respective SSLs. 6 

In accordance with recent cPAH guidance (USEPA Interim Supplemental Guidance to RAGS: .7 

Region IV Bulletins, Human Health Risk Assessment, Bulletin No. 2 [USEPA J995c}) and 8 

Section 7 of this report, BEQs were calculated for cPAHs at AOC 680. The calculated BEQ for 9 

soil sample 680SB00301 is 260.4 Ilg/kg, which exceeds the RBC of 87 Ilg/kg. No other 10 

calculated BEQs exceeded the RBC or SSL. 11 

Inorganic Compounds in Soil 12 

Fifteen metals were detected in the surface soil sample 680SB00501. No detected concentrations 13 

exceed the RBC and background (upper). Fourteen metals were detected in subsurface soil sample 14 

from 680SB00502. No detections exceeded the SSL and background. Metals were not analyzed 15 

in any other soil sample. 16 

10.5.3 Groundwater Sampling and Analysis 17 

To characterize the zone groundwater, three shallow monitoring wells were installed and sampled 18 

in accordance with an approved fmal RFI work plan. Three rounds of groundwater sampling were 19 

completed at AOC 680. During the fIrst and third rounds of sampling, AOC 680 was sampled for 20 

VOCs and SVOCs at DQO Level III. Samples from round two were also sampled for metals. 21 

Table 10.5.5 summarizes the groundwater sampling at AOC 680. 22 
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Sampling 

Table 10.5.5 
AOC 680 

Groundwater Sampling Swrunary 

Sampling 
Round Date Number of Wells Sample Analyses 

03[!7I98 Geoprobe· VOCs. SVOCs 
03[18/98 
04115/98 3 VOCs,SVOC, 

2 08/21/98 3 VOCs, SVOCs, metals 

!OII919S 1 voc., SVOC. 

Notes: 
a = One shallow and one deep geoprobe sample was collected near the boundary of AOe 680 and AGe 679. 

Comments 

One shallow and one 
deep sample collected. 

tnstalled and sampled 
. 680004 only 

Figure 10.5.1 illustrates monitoring well locations . The shallow monitoring wells were installed 

at 12.5 feet bgs in the upper sand layer of the Wando Formation. One deep monitoring point 2 

(680GP005) was sampled only during the first round. All wells were installed in accordance with 3 

Section 3.3 of this report. 4 

10.5.4 Nature and Extent of Contamination in Groundwater 5 

Table 10.5.6 summarizes the organic analytical results for groundwater at AOC 680. Inorganic 6 

analytical data for shallow groundwater are summarized in Table 10.5.7. Tables 10.5.8 and 7 

10.5.9 summarize all analytes detected in the shallow and deep groundwater respectively at 8 

AOC 680. Appendix D is a complete analytical report for all samples collected in Zone I. 9 

Volatile Organic Compounds in Groundwater 10 

Eight VOCs were detected in shallow groundwater at AOC 680. Sample 680GP00501 contained 11 

acetone (6800 Jlg/L) and 2-butanone (MEK) (310 Jlg/L), which exceeded their tap-water RBCs. 12 

Tetrachloroethene (PCE) exceeded is tap-water RBC in rounds one (1.4 p.g/L in 680GW00201) 13 

and two (2.0 p.g/L in 680GW00202). Sample 680GWOO2 contained Trichloroethene (TCE) 14 
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(3 Il-g/L), which exceeded its tap-water RBC of 1.6 Il-g/L. No other shallow groundwater VOCs 

exceeded their respective RBC. 2 

Two VOCs, benzene and carbon disulfide, were detected in deep groundwater sample 680GPOOS. 3 

Benzene (0.62 Il-g/L) exceeded its tap-water RBC of 0.36 Il-g/L. 4 

Semivolatile Organic Compounds in Groundwater 5 

Two SVOCs, 1,2-dichlorobenzene and bis(2-ethylhexyl)phthalate (BEHP), were detected in 6 

shallow groundwater at AOC 680. Sample 680GPOOS01 contained BEHP (38 Il-g/L), which 7 

exceeded its tap-water RBC of 4.8 Il-g/L. 8 

One SVOC, naphthalene, was detected in deep groundwater sample 680GPOOS02. It did not 9 

exceed its RBC. 10 

Inorganic Compounds in Groundwater 11 

Three metals (arsenic, chromium, and manganese) were detected in shallow groundwater during 12 

the second sampling round. Arsenic exceeded its RBC and shallow background in sample 13 

680GWOO102 at Sl.8 /lg/L. No other detections exceeded the RBC or MCL and background. 14 

Table 10.5.6 
AOC680 

Organic Analytical Results for Sballow Groundwater ~gIL) 

Sample Detection 
Parameter Round Freguency 

Volatile Organic Compounds (J;gIL) 

Acetone First 1/4 
Secood 0/3 
Third Oil 

;:2-lluWlOne ThfflK) -. .FiUt _ :' . :. i/4 
. ::Se.",,<\'.: ... ·0/3· 

1JlIrd 011 

Carbon Disulfide First 2/4 
Secood 0/3 
Third Oil 

Detection 
Range 

6800 
ND 
ND 

. :110.. . 
ND: 
ND 

0.26 - 0.61 
ND 
ND 

10.5.15 

Mean 

·6800 
ND 
ND 

.. ~lO 
. liD . 

tiD 

0.435 
ND 
ND 

'. . 

Tap Water 
RBCIMCL 

370INA 

. i90INA 

loolNL 

Nwnber of Samples 
Exceeding RBC or MeL 

1 
o 
o 

" '. 1 • 
. .... 1) 

.0 

o 
o 
o 
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Table 10.5.6 
AOC680 

Organic Analytical Results for Shallow Groundwater (ugIL) 

Sample 
Parameter Round 

Chlorobenzene First 
Second 
Third 

I, t·Dichloroethane First 
Second 
Third 

1,Z-OicbloroeW>ne (Iotal) First 
Seoond 
Third 

Tetrachloroethene First 
Second 
Third 

TricbIoroethene FiTst 
Second 
Third 

Semi--volatile Orgamc Compounds: ( ,ugIL) 

BiS(2-<lhYlhexyl)phd1.late 
(BEHP) 

tt2-Dichlorobenzene 

Notes: 
NL 
NA = 
ND = 

Not Listed 
Not Applicable 
Not Detected 

Fitst 
seoond 
Third 

First 
Second 
Third 

Detection Detection 
Frequency Range 

114 1.7 
0/3 NO 
O/! NO 

1/4 0.89 
113 1.0 
011 NO 

114 0.63 - 1.3 
3/3 . 1.0 - 3.0 
011 ND 

2/4 0.64·1.4 
113 2.0 
011 ND 

1/4 0.85 
III 3.0 
011 ND 

lf4 38.0 
0/3 ND 
011 ND 

0/4 ND 
113 1.0 
011 ND 

See Table 5.5 for organic screening concentrations and their sources. 

Table 10.5.7 
AOC680 

Tap 'Vater 
Mean RBCIMCL 

1.7 3.SINL 
NO 
NO 

0.89 80/NL 
1.0 
ND 

0.96 5.51NL 
1.67 
ND 

1.02 1.115 
2.0 
ND 

0.85 1.615 
3.0 
ND 

38.0 -i.alli!.. 
ND 
ND 

ND 6.4/600 
1.0 
ND 

Inorganic Analytical Results for Groundwater (ugIL) 

Shallow 
Sample Detection Detection Tap Water Groundwater 

Parameter Round Frequency Range Mean RBCIMCL Background 

}.tsel!ic(AI) Sec<Jnd' ?i"J . 3.l~SU· 21.5 Q.045/S() .'23 . 
Chromium (Cr) Second 1/3 8.2 8.2 18/100 14.3 

Manganese t'Mn) seCond :i/3 . 20;5 - 82.3 . 55.2· 13/NL S,43i) 

NOles: 
• Only sampled for metals in the second round of sampling 
NL Not Listed 
NA Not Applicable 
ND Not Detected 
See Table 5.6 for inorganic screening concentrations and their sources. 
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Number of Samples 
Exceeding RBC or MeL 

{) 

0 
0 

0 
0 
0 

0 
0 
0 

I 
I 
0 

0 
1 
0 

1 
0 
0 

0 
0 
0 

Nmnber of Samples 
Exceeding Lower of RBC 
or MCL and Background 

I 

0 
.. 

:.: () . 



Parameters 

Volatile Organic Compounds 

2-Butanone (MEK) 

carbon disulfide' 

Chlorobenzene 
~. ,,' ." ~,;,~,-c:"',' ' 

1;lcD!cbloroethJlne, 

!,2-Dicbloroethene (total) 

Tricbloroethene (TeE) 

SemivolatiIe Organic Compounds 

bis(2-Ethylhexyl)pbthalate (BEHP) 

Inorganics 

Location 

680GWOOI 

68OGWOO2 

680GWOO3 

680GWOO2 

680GPOO5 

Table 10.5.8 
AOC 680 

Anatytes Detected In Shallow Groundwater (ug/L) 

lot Rouud 

I.3 

0.63 

ND 

0.85 

38 

",NT 

".:N.?~,. ,l. 

2 nd Round 

NT 
NT 

ND 

NT 

ND 

3 

NT 

,51.8 

,,3.1 
"',' 

"," 
,'" 

, 
" 

10.5.17 

3rd Round 

" 
NT 

NT 

NO 

N1' 
ND 

NO 

ND 

ND 

ND 
·','t)j;>; 

tND 

.''''~' 

ND 

ND 

NT 

m 
, :m-

I:, 

Tap Water RBC' 

370'" , 

190 

ioo 

3.5 

80 

5.5 

iJ' 

1.6 

6.4' 

4.8 

(':045 
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Parameters 

Chromium (Cr) (total) 

M.iia~se (Mil) .' 

Location 

68OGWOOI 

.. i1S0Gwi)()l 
6S0(JWOO1 

.. ". 68~G\V603 

Table 10.5.8 
AOC 680 

Analytes Detected in Shallow Groundwater (jlgIL) 

1- Round 2ftd Round 3n1 Round Tap Water RBC· 

NT 8.2 NT 18 

Nt ~2.S NT "13 

NT 82.3 Nt 

NT 20.5 NT 

MCLISMCLo Shallow Background 

100 14.3 

NL 5430 

Notes: 
• Tap Water RBCs (THQ=O.l) from Risk·Based Concentration Table (USEPA, October 22, 1997), and MCLs/SMCLs from Drinking Water Regulations and Health Advisories (USEPA . 

1996<) 

Balded concentrations exceed the RBC and the zone background 
All background values for Zone I are based on twice the means of the grid sample concentrations. Background values for the groundwater are based on two sampling rounds in two wells at each depth 

NA - Not applicable/not available 
NO Not detected 
NI - Not installed 
NL - Not listed 
NT - Not taken 
RBe - Risk-based Concentration 
MCL - Maximum Concentration Levels 
SMCL - Secondary Maximum Concentration Levels 
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Parameters Location 

Volatile Organic Compounds 

1I."".". . 68oGl'OOS 

Carbon disulfide 68oGPOO5 

Semivolatile Organic Compounds 

. NapbtIialen.; :., . . 68oGPOOS . 

Notts: 

Table 10.5.9 
AOC680 

AnaIytes Detected in Deep Groundwater (uglI) 

1- Round 2nd Round 3rcl Round 

ND 0.62 ND 

ND 4.8 ND 

.. ND·· 9.5 ND 

Tap Water RBC· 

0.:36 

100 

ISO . 
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MCUSMCL' Shallow Background 

5 

NA 

NA 

• Tap Water RBCs (THQ=O.l) from Risk-Based Concentration Table (USEPA. October 22, 1997), and MCLs/SMCLs from Drinking Water Regulations and Health Advisories (USEPA. 
19960) 

Balded concentrations exceed the REe and the zone background 
All background values for Zone I are based on twice the means afthe grid sample concentrations. Background values for the groundwater are based on two sampling rounds in two wells at each depth 

NA 
ND 
NI 
NL 
NT 
RBC 
MCL 
SMCL 

- Not applicable/not available 
- Not detected 
- Not irultalled 
- Not listed 
- Not taken 
- Risk-based Concentration 
- Maximum Concentration Levels 
- Secondary Concentration Levels 

A deep groundwater samp1e was only collected in the first sample round. 
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10.5.5 Microvacuum Sampling and Analysis 

Microvacuum sampling was performed at AOC 680 from horizontal surfaces in the hallway and 2 

in the ship fitters shop area in Building NS-26. The Final RFI work plan proposed collecting nine 3 

to 12 dust samples for asbestos analysis. Microvacuum samples were collected as stated in the 4 

site-specific sampling and analysis plan in the Zone I work plan. Nine samples were collected. 5 

Samples were submitted for bulk asbestos analysis by phase-contrast light microscopy. 6 

Table 10.5.10 summarizes the sampling at AOC 680. 7 

Samples Proposed Samples Collected 

1}to 12 . 9 

Note: 
NO :=: No Deviation 

Table 10.5.10 
Aoe 680 

Dust Sampling Summary 

Analyses Proposed 

Asbestos 

10.5.6 Nature and Extent of Contamination in Dust 

Analyses Collected Deviation 

- Asbestos -- ND 

No asbestos fibers were detected in the samples. Appendix D contains a complete analytical report 2 

for all samples collected at AOC 680. 3 

4 

10.5.7 Fate and Transport 5 

AOC 680 includes Building NS-26 and associated former grinding roomlbrake repair area. 6 

Building NS-26 was part of the Navy's Shore Intermediate Activity (SIMA) complex. The 7 

building was constructed in 1958 and renovated in 1985 .. Structures associated with NS-26 include 8 

several storage sheds and steel storage trailers. Environmental media sampled as part of the as 9 

AOC 680 investigation include surface soil, subsurface soil, and shallow groundwater. Potential 10 

constituent migration pathways investigated include soil to groundwater, groundwater migration, II 

and emission of volatiles from surface soil to air. Additionally, an effort to prelinIinarily address 12 

the issue of discharge to surface water receptors was made. This assessment is intended to serve 13 
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as a qualitative analysis using the analytical data for these media coupled with the current 

understanding of hydrogeological conditions at the site. 

10.5_7.1 Soil to Groundwater Cross-Media Transport 

2 

3 

4 

Tables 10.5.11 and 10.5.12 compare maximum detected organic and inorganic constituent 5 

concentrations in surface soil and subsurface soil samples respectively to risk-based soil screening 6 

levels considered protective of groundwater. To provide a conservative screen, generic soil 7 

screening levels are used; leachate entering the aquifer is assumed to be diluted by a ratio of 10: 1, 8 

with no attenuation of constituents in soil (DAF= 10). 9 

10 

Three organic compounds - 1,2-Dichloroethene tetrachloroethene (1,2 DeE), trichloroethene II 

(peE), and TeE - were present in soil above their respective screening values. 1,2 DeE was I2 

present at greater concentration in the subsurface, suggesting that Zone I may be a relict of TeE I3 

degradation. Both peE and TeE were non-detect in subsurface soil, but both were present in 14 

groundwater, suggesting that calculated leachability values may be too high. The distribution of 15 

chlorinated solvents was spatially limited, occurring in only 1 of 6 sample locations. The presence 16 

of chlorinated solvents is consistent with past site activities, namely metal grinding and brake 17 

cleaning and repair. The presence of these parameters in groundwater validates the pathway with 18 

respect to them. Figures 10.5.2, 10.5.3, and 10.5.4 present 1,2 DeE, peE, and TeE 19 

concentrations detected at AOe 680 respectively. 20 

21 

One inorganic - chromium - was present in soil above its screening value. It was present in both 22 

surface and subsurface soil at one location, as well as in groundwater. Figure 10.5.5 presents the 23 

chromium concentrations detected at AOC 680. Notably, it was at concentrations in soil below 24 

the zone-wide background concentrations. Furthermore, the presence of chromium is not expected 25 

to be associated with the past site activities. However, the presence of CR in soil and groundwater 26 

validates the pathway with respect to this parameter. 27 
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Table 10.5.11 
Organic Chemicals Detected in Surface Soil, Subsurface Soil, Sediment, and Shallow Groundwater 
Comparison to Cross-media SSLs, Tap Water RBes, and Saltwater Surface Water Chronic Screening Levels 
AOC680 
Charleston Naval Complex 
Charleston, South Carolina 

Maximum Concentration Screening Concentration 
Soil to Soil to 

Surface Subsurface Shallow GW Air Tap Water 
Parameter Soil Soil Sediment GW SSL SSL RBC 

Volatile Organic Compounds 
Acetone 77 NO NA NO 8000 I.OE+08 3700 
Benzene c NO 3 NA ND 15 800 036 
Carbon disulfide NO NO NA 0.61 16000 720000 1000 
Chlorobenzene NO NO NA 1.7 700 130000 35 
1,1-Dichloroethane 6 ND NA I 11000 1300000 800 
1,2-Dichloroethene (total) 41 240 NA 3 200 1100000 55 
Ethylbenzene 2.2 8.4 NA ND 6500 400000 1300 
4-Methyl-2-Pentanone (MIBK) 3 NO NA ND 6700 a NA 2900 
Tetrachloroethene (PCE) c 420 ND NA 2 30 11000 II 
Trichloroethene (TCE) c 140 NO NA 3 30 5000 1.6 
Xylene (total) 10 33 NA ND 70000 a 410000 12000 

Scmivolatile Organic Compounds 
Benzo(a)pyrene Equivalents 260 4.55 NA NO 1600 a NA 0.0092 

Bem:o(a)anthracenc c 270 19 NA NO 800 NA 0092 
Benzo(a)pyrene c 210 NO NA NO 4000 NA 0.0092 
Benzo(b)fluoranthene c 210 24 NA ND 2500 NA 0.092 
Bcnzo(k)fluoranthene c 210 22 NA NO 25000 NA 0.92 
Chl)'sene c 270 NO NA ND 80000 NA 92 

Butylbenzylphthalate 430 1200 NA NO 930000 930000 730 
l,2-Dichlorobenzene NO NO NA I 8500 560000 6.4 
bis(2-Ethylhexyl)phthalate (BEHP) c 310 NO NA 38 1800000 31000000 4.8 
Fluoranthene 340 NO NA NO 2100000 NA 1500 
Phenanthrene 28 NO NA NO 660000 a NA 1100 
Pyrene 440 NO NA NO 2100000 NA 1100 

Notes: 
Sources of screening concentrations appear in Table 5 5 
Explanations offate and transport screening procedures appear in Section 6.2. 

Saltwater Volatil-
Surf. Wtr. Soil Water Leaching ization 
Chronic Units Units Potential Potential 

NA UOIKO VOIL NO NO 
109 UGiKO VOIL NO NO 
NA UGiKO UOIL NO NO 
lOS UGiKO UOIL NO NO 
NA UGiKO UOIL NO NO 
NA UGiKO UOIL YES NO 
4.3 UOIKO UOIL NO NO 
NA UGIKO UOIL NO NO 
45 UOIKO UOIL YES NO 

NA UOIKO UOIL YES NO 
NA ualKo UOIL NO NO 

NA UOIKO UOIL NO NO 
NA UOIKO UOIL NO NO 
NA U"",O UOIL NO NO 
NA UOIKO UOIL NO NO 
NA UOIKO UOIL NO NO 
NA ualKo UOIL NO NO 
294 UOIKO UOIL NO NO 
19.7 UOIKO UOIL NO NO 
NA UOIXO UOIL NO NO 
1.6 UOIXO UOIL NO NO 
NA UOIXG UOIL NO NO 
NA UGiKO UOIL NO NO 

Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear in Tables 10.5.2 and 105.6 

a - Calculated soil to groundwater SSL value (See Table 6 2) 
b - Based on surrogate compound; see Table 5.5 
c - Carcinogenic 
GW - Groundwater 

NA - Not applicable/not available 
NO - Not detected 
RBC - Risk-based concentration 
SSL - Soil screening level 

NGIKG - Nanograms per kilogram 
UGIKG - Micrograms per kilogram 
PGIL - Picogmms per liter 
UGIL - Micrograms per liter 

Ground~ Surface 
water Water 

Migration Migration 
Concern Concern 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

YES NO 
YES NO 
NO NO 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

YES NO 
NO NO 
NO NO 
NO NO 



Table 10.5.12 
Inorganic Chemicals Detected in Surface Soil, Subsurface Soil, Sediment, and Shallow Groundwater 
Comparison to Cross~rnedia SSLs, Tap Water RBCs, Saltwater Surface Water Chronic Screening Levels, and Background Values 
AOC680 
Charleston Naval Complex 
Charleston, South Carolina 

Maximum Concentration 
Soil to 

Screening Concentration 
Soil to Tap Salnvater 

Surface Subsurface Shallow GW Soil Air Water Shallow GW Surf. Wtr 
Parameter Soil Soil Sediment GW SSL Backgroun SSL RBC Background Chronic 

Inorganic Chemicals 
Aluminum (AI) 8680 9050 NA ND 560000 a 27400 NA 37000 1440 NA 
Menic (As) c 3.6 4.9 NA 51.8 15 21.6 750 0.045 23 36 
~arinm (Ba) 19.2 14.2 NA ND 820 54.2 690000 2600 110 NA 
Beryllium (Be) 0.34 0.58 NA ND 32 0.95 1300 73 !.I NA 
Cadmium (Cd) 0.45 0.67 NA ND 4 0.61 1800 18 NA 9.3 
Chromium (Cr) (total) 24.5 21.8 NA 8.2 19 51.3 270 180 14.3 50 
Cobalt (Co) 1.5 2.5 NA ND 990 a 5.8 NA 2200 2.2 NA 
Copper (Cu) 5.9 3.2 NA ND 5600 a 240 NA 1500 4.4 2.9 
Lead (Pb) 10.7 5.8 NA ND 400 203 400 15 4.4 8.5 
Manganese (Mn) 46.7 108 NA 82.3 480 a 419 NA 730 5430 NA 
Mercury (Hg) 0.05 0.14 NA ND I 0.47 10 II NA 0.025 
jNickel (Ni) 8.5 5.8 NA ND 65 23.9 13000 730 13.3 8.3 
Selenium (Se) 0.29 ND NA ND 2.6 1.77 NA 180 ND 71 
Vanadium (V) 19 24.4 NA ND 3000 113 NA 260 14 NA 
Izinc (Zn) 35.4 23.3 NA ND 6200 206 NA 11000 24.4 86 

Notes: 
Sources of screening concentrations appear in Table 5.6 
Explanations of fate and transport screening procedures appear in Section 6.2. 

Fugitive Ground- Surface 
Particulate water Water 

Soil Wate Leaching Inhalation Migration Migration 
Units Units Potential Concern Concern Concern 

MGIKO UGIL NO NO NO NO 
MGiKG UOIl. NO NO YES YES 
MOIKO UOIL NO NO NO NO 
MGIKO UGIL NO NO NO NO 
MGIKO UOIL NO NO NO NO 
MGIKO UGIL YES NO NO NO 
MGIKO UGIL NO NO NO NO 
MGiKO UGIL NO NO NO NO 
MGIKG UGIL NO NO NO NO 
MGIKO UGIL NO NO NO NO 
MGIKO UGIL NO NO NO NO 
MQIKO UGIL NO NO NO NO 
MOIKO UGIL NO NO NO NO 
MQIKO UGIL NO NO NO NO 
MGIKO UGIL NO NO NO NO 

Frequency and range of detections, average detected concentrations, and number of screening concentration exceedances appear in Tables 10.5.3 and 10.5 7. 

Background values for soil are shown for comparison purposes only. 
Maximum groundwater concentrations are screened against the greater of tap water RBes or corresponding background values to detennine groundwater migration concern, 

a - Calculated soil to groundwater SSL value (See Table 6.2) 
c '- Carcinogenic 
GW - Groundwater 

NA - Not availablelNot applicable 
ND - Not detected 
RBC - Risk-based concentration 

SSL - Soil screening level 
MGIKG - Milligrams per kilogram 
UGIL - Micrograms per liter 
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10.5.7.2 Groundwater Migration to Surface Water Cross-Media Transport 

Tables 10.5.11 and 10.5.12 compare maximum detected organic and inorganic constituent 2 

concentrations respectively, in shallow groundwater samples to risk-based concentrations for 3 

drinking water, and to chronic ambient saltwater quality criteria values for the protection of 4 

aquatic life (saltwater surface water chronic screening values). For inorganics, maximum 5 

concentrations in groundwater are screened against the greater of (a) risk-based drinking water 6 

concentrations or (b) corresponding background reference concentrations for groundwater, as well 7 

as to the saltwater surface water chronic values. To provide a conservative screening, no 8 

attenuation or dilution of constituents in groundwater is assumed before comparison to the relevant 9 

standards. It should be noted at the beginning of this discussion that the risk-based pathway for 10 

shallow groundwater is currently an invalid pathway simply because there is no human II 

consumption of the groundwater, e.g. there is no end-use receptor. This comparison is made for 12 

screening only, and to develop strategies for log-term management of the groundwater should an 13 

area containing deleterious levels be identified. 14 

15 

Three organic compounds - PCE, TCE, and bis(2-ethylhexyl)phthalate (BEHP) - were present 16 

in groundwater' at concentrations that exceeded their respective screening values. All three 17 

exhibited only slight exceedances, and all three were detected only in the fust quarter of sampling 18 

and were non-detect in the third quarter sampling. The inconsistent detection of these parameters 19 

coupled with their presence in surface soil and absence in subsurface soil, suggests that their 20 

presence in groundwater may be a result of drilling carrydown. Again, the presence of solvents 21 

is not inconsistent with past site activities, but BEHP's presence is suspect (it is a common lab 22 

artifact). Given their absence in the most recent sampling effort, the pathway is considered invalid 23 

with respect to these parameters. Detected concentrations of PCE and TCE are presented in 24 

Figures 10.5.3 and 10.5.4. Figure 10.5.6 presents concentrations ofBEHP detected at AOC 680. 25 

26 

27 
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One inorganic - arsenic - was present in groundwater significantly above its RBC. Arsenic is not 

expected to be associated with past site activities, but it is a common constituent in zone-wide 2 

groundwater. This would suggest that leaching from native soil and aquifer matrix may be the 3 

mechanism releasing arsenic to groundwater, as opposed to an actual waste release. The presence 4 

of arsenic in groundwater at concentrations approximately twice the background validates the 5 

pathway, but it is not expected to be significant due to non-use of the resource. Figure 10.5.7 6 

presents concentrations of arsenic detected at AOC 680. 7 

8 

One inorganic constituent - arsenic - was present in groundwater above its screening value for 9 

surface water migration. It was detected at approximately twice its background for shallow IO 

groundwater, but was not above its SSL in surface or subsurface soil. Additionally, arsenic is not 11 

expected to be associated with past site activities, and arsenic is a common constituent in 12 

zone-wide soil and groundwater samples. These lines of evidence suggest that either the calculated 13 

SSL for arsenic is too high given site conditions, or that arsenic is being imparted through leaching 14 

from deeper vadose zone lithologies andlor aquifer matrix. The proximity of the Cooper River 15 

and the groundwater flow direction indicate that the River is a potential receptor of groundwater 16 

discharge, but attenuation along the flowpath and dilution upon discharge to the River will likely 17 

reduce concentrations of arsenic to insignificant levels. 18 

19 

10.5.7.3 Soil to Air Cross-Media Transport 20 

No surface soil parameters were present above their respective screening values for the soil to air 21 

pathway, thus the pathway is considered invalid for this AOC. 22 

23 

10.5.7.4 Fate and Transport Summary 24 

1,2 DCE, PCE, TCE, and chromium were present in soil above their respective SSL. PCE and 25 

TCE were ND in subsurface soil but were present in groundwater; 1,2 DCE exhibited an increase 26 

in subsurface soil (possibly as a degradation product of TCE); and chromium, although above its 27 

10.5.35 



Quantitation Report (Not Reviewed) a Data File C:\HPCHEM\1\DATA\Q6421.D Vial: 5 
Acq On 21 Aug 99 1:22 pm Operator: HMP 
Sample WP3647-5 ""3(., CtL.fJ"-t? I ~ I Inst GC/MS Ins 
Misc 5970-Q; Multiplr: 1. 00 
Quant Time: Aug 21 13:55 1999 Quant Results File: Q82W0821.RES 

Quant Method 
Title 
Last Update 
Response via 
DataAcq Meth 

C:\HPCHEM\1\METHODS\Q82W0821.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Aug 18 14:18:02 1999 
Initial Calibration 
Q82W0821 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
-------------------------------------------------------------------------

1) Pentafluorobenzene 10.03 168 1011129 50.00 ug/l -0.05 
29 ) 1,4-Difluorobenzene 11.76 114 1000936 50.00 ug/l -0.06 
47) Chlorobenzene-d5 20.36 117 776475 50.00 ug/l -0.06 
60) 1,4-Dichlorobenzene-d4 25.16 152 457371 50.00 ug/l -0.03 

System Monitoring Compounds 
27) 1,2-Dichloroethane-d4 10.59 65 384238 39.23 ug/l -0.09 
Surrogate Spike 50.000 Range 65 - 135 Recovery = 78.46%-

28) Dibromof luorome thane 9.80 111 640878 44.27 ug/l -0.08 
Surrogate Spike 50.000 Range 75 - 129 Recovery = 88.54% 

43) Toluene-d8 16.46 98 943815 48.55 ug/l -0.06 
Surrogate Spike 50.000 Range 82 - 120 Recovery = 97.10%-

46 ) P-Bromofluorobenzene 23.04 95 538397 48.76 ug/l -0.04 
Surrogate Spike 50.000 Range 69 - 125 Recovery 97.52%-

Target Compounds Qvalue 
2) Qichrcirodi~fluorom'ethane~ 2.06 85~ 163215 
5 Vln 1 Chloride 2.54 62 29346 
6) Chloroethane 3.18 64 28883 
8 Dlet y ether 4.11 59 2385 
9) Acetone 4.74 43 7971 

10 ) Freon-113 4.43 151 6 
,II Acrolein 4.58 829 
;12) Acr lonitrile 8 53 1492 1.47 
13) Methylene Chloride 5.62 84 14821 1. 77 
18) 1,1-Dichloroe 7.24 63 124207 7.19 
20 1,2-D1C oethene (cis) 8.66 96 38159 4.73 
24 Te ydrofuran 9.20 42 1314 0.70 u 
30 1 
39 ) Benzene 10.51 78 76326 '4.07 
42) 4 - h 1 
44)Toluene 16.65 92 430234 35.48 ug/l 98 
55) Ethylbenzene 20.69 91 301919 13.43 ug/l 93 
57) m+p-Xylene 20.98 106 262048 33.11 ug/l 91 
58) o-Xylene 21. 90 106 249376 29.27 ug/l 89 
61) Isopro lbenzene 22.70 105 63933 u 1 'S 95 
65 2---C o 0 uene 23.71 91 

n-Propylbenzene 23.51 91 2 .92 97 
1,3,5-Trlmethylbenzene 346357 15.79 98 
tert-Buty 24.55 119 170818 6.94 1 
1,2,4-T 24.55 105 1505544 67.65 98 
Sec 

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration 
Q6421.D Q82W0821.M Sat Aug 21 13:55:43 1999 GCH58909 Page 1 
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Quantitation Report (Not Reviewed) 

Data File 
Acq On 
Sample 
Misc 

C:\HPCHEM\1\DATA\Q6421.D 
21 Aug 99 1:22 pm 
WP3647-5 

Vial: 
Operator: 
Inst 
Multiplr: 5970-Q; 

Quant Time: Aug 21 13:55 1999 Quant Results File: 

Quant Method 
Title 
Last Update 
Response via 
DataAcq Meth 

Compound 

C:\HPCHEM\1\METHODS\Q82W0821.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Aug 18 14:18:02 1999 
Initial Calibration 
Q82W0821 

R.T. QIon Response Conc Unit 

25 07 119 124142 

5 
HMP 
GC/MS Ins 
1. 00 
Q82W0821. RES 

Qvalue 

75) n-Butylbenzene 25.75 91 331516- .. 11.51 ug/l # tJM. 31 
76) 1,2-Dichlorobenzene 
77) 1,2-Dibr -~-hlorbro an 
78) ,,5 Trichlorobenzene 
81) Naphthalene 

25 80 
27.05 
27.30 
28.63 

146 70456 
75 10876 

18 0 ____ .-l.J.3~7 
128 1605801 

(#) = qualifier out of range (m) = manual integration 

5 39 ugl1 If 82 
5 . 55 u / 1 ~rv\ 100 

_ 0.89~# ___ 85 
C08.14 ~96 

Q6421.D Q82W0821.M Sat Aug 21 13:55:46 1999 GCH58909 Page 2 
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Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Abundance 

1250000 

1200000 

1150000 

1100000 

1050000 

1000000 

950000 

900000 

850000 

800000 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 
0 
l-
,; 

250000 v 
~ 

:1! l-
0 ,; 

200000 e 

'" • e 

" 5 
~ 

150000 :1! 
0 

100000 

50000 

0 
Tjme-> 2.00 3.00 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6421.D 
21 Aug 99 1:22 pm 
WP3647-5 

Vial: 5 

5970-Q; 
Aug 21 13:55 1999 Quant 

C:\HPCHEM\1\METHODS\Q82W0821.M 

Operator: 
Inst 
Multiplr: 

Results File: 

VOA 8260 + Acrylonitrile AQ Calibration 
Wed Aug 18 14:18:02 1999 
Multiple Level Calibration 

TIC: 06421.0 
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HMP 
GC/MS Ins 
1. 00 
Q82W0821.RES 
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v • c • " ~~ 
~ 
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~ 

4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13~00 14.00 15.00 16.00 
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Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

~bundance 

1250000 

1200000 

1150000 

1100000 

1050000 

1000000 

950000 

900000 

850000 

800000 

750000 

700000 

650000 

600000 

550000 

500000 

'" .,; 
450000 • c • " 400000 ~~ 

350000 ~ 
~ r 300000 

250000 

200000 

150000 

100000 

50000 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6421.D 
21 Aug 99 1:22 pm 
WP3647-5 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Aug 21 13:55 1999 Quant Results File: 

C:\HPCHEM\1\METHODS\Q82W0821.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Aug 18 14:18:02 1999 
Multiple Level Calibration 

TIC: 06421.D 
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5 
HMP 
GC/MS Ins 
1. 00 
Q82W0821.RES 

O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~T 
Inme-> 17.00 18.00 19~00 20~00 21.00 22.00 23~00 24~00 25.00 26.00 27:00 28.00 29.00 30.00 ' 

Q6421.D Q82W0821.M Sat Aug 21 13:56:09 1999 GCH58909 Page 4 

./-/-rJ~ 



i"'bundance Scan 20 (2.042 min): 05485.0 (-) #2 
E~ Dichlorodifluoromethane 

Concen: 11.55 ug/l 
RT: 2.06 min Scan# 22 

Re~ Delta R.T. -0.09 min 
Lab File: Q6421.D 

50 Acq: 21 Aug 99 1:22 pm 

0 ' T fl8 1~3120 145163183 206223240 263 296 337 Tgt Ion:84.9 Resp: 1632 
100120 1'40 160 180 200 220 240 260 280 300 320 340 [tuz-> 40 60 80 Ion Ratio Lower Upper i"bundance 

44 Er 

Scan 22 (2.059 min): 06421.0 
85 100 
87 30.7 27.8 41. 6 

82 50 l30.4 11.3 16.9 

15 

Ra~ 0 0.0 0.0 0.0 
Abundance Ion 84.90 (84.60 to 85.60): 06421.0 

116 Ion 86.95 (86.65 to 87.65): 06421.0 

~,9 'il' 132149 170187205225241 

60000 Ion 49.95 (49.65 to 50.65): 06421.0 

0 266 287 309 346 

tll/Z-> 40 60 80 100120140160180200220240260280 300 3~O 3~0'" 50000 

1 
Abundance Scan 22 (2.059 min): 06421.0 (-) 

40000 
44 Er 

82 30000 

Sub 
50 20000 

~ 116 10000 

~,9 132149 174 196 220236 272288307 331347 0 I 0 
tll/Z-> 40 60 80 100 120 140 i 60 180 200 220 240 260 280 300 320 340 rr-Ime--> 2.00 220 2.40 

Abundance Scan 56 (2.442 min): 05485.0 (-) #5 
6 Vinyl Chloride 

Concen: 3.93 ug/l 
RT: 2.54 min Scan# 65 

Re~ Delta R.T. -0.04 min 
Lab File: Q6421.D 
Acq: 21 Aug 99 1:22 pm 

37 78 104 145 175 208226243 267 325 
0 

4'0 100120140160180200220240260280300320340 
Tgt Ion: 62 Resp: 29346 

[o/z-> 60 80 Ion Ratio Lower Upper 
i"'bundance Scan 65 (2.536 min): 06421.0 

4 62 100 
64 40.6 9.4 49.4 

0 0.0 0.0 0.0 
Ra~ 0 0.0 0.0 0.0 

i"'bungfi80" Ion 62.00 (61.70 to 62,70): 06421.0 
Ion 64.00 (63.70 to 64.70): 06421.0 

62 80 
2.54 

0 98 125 153 177194 215 239255272288 319337 4000 

m/z-> 40 60 a'o 100120140 160 180 200 220 240 260 280 300 320 340 
"bundance 

E 
Scan 65 (2.536 min): 06421.0 (-) 

3000 
l/ 

2000 1/ Sub 

m~~ 50 

1000 

:11
111 ,i,~ ~!~L 124 ,~~,:69 21,~ d ,~1,8 ~,tl 291 31

9 ~~~ 0 ,~I,.II :1",,,\'., 15 'T; l~I 0 
mlz-> 40 60 80 100 120 1'40 160 180 200 220 240 260 280 300 320 340 ime-> 2.40 2.50 2,60 2,]0 2,80 
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bundance Scan 113 (3.074 min): 05485.0 (-) 

Iz-> 

82 115 140 162179 208 233250 277 300 333 
O~~\~~~~~~~~~~~~~~~~~'~Ii~'t~"TI'~'hiIPITITIi' 

40 60 80 100120140 160 180200220240260280300320340 
bundance Scan 123 (3.180 min): 06421.0 

4 

Ra~ 

64 

z-> 
~3100117133150167 191208226 250 280301 322339 o 'ntth'l+r1''''"", i \Yo ,HI 1""1 I,", M", rrl ' H, ,'ii, I~' ."nl ,ct', '" I 'HI 'T'I ,"ri, I"., FI ' 'N, "i, I"" ,". ''TI >0', 'h, '1"1 J~, '"''I;.;'' n, ,;Y, I ",; ,-n, ''i'J ,;;., ;c" ,til 'n, 

40 60 80 100120140160180200220240260280300320340 
bundance 

Sub 
50 

Iz-> 

ReiJO 

0 

Sub 
50 

Scan 123 (3.180 min): 06421.0 (-) 

83 

39 

40 60 80 100 120 140 160 180200220240260280300320340 

205 

#6 
Chloroethane 
Coneen: 7.80 
RT: 3_18 min 
Delta R.T. 
Lab File: 
Aeq: 21 Aug 

ug/l 
Sean# 123 

-0.07 min 
Q6421.D 
99 1:22 pm 

Tgt Ion:64 Resp: 28883 
Ion Ratio Lower Upper 

64 100 
66 7.6 7.3 47.3 

0 0.0 0.0 0.0 
0 0.0 0.0 0.0 

bundance Ion 64.00 (63.70 to 64.70): 06421.0 
5000 Ion 66.00 (65.70 to 66.70): 06421.0 

3.18 

4000 

3000 

2000 

1000 

o~~~~~~~~~~~ 
ime--> 3.00 3.10 3.20 3.30 3.40 3.50 3.60 

#8 
Diethyl ether 
Coneen: 0.65 ug/L 
RT: 4.11 min Sean# 207 
Delta R.T. -0.04 min 
Lab File: Q6421.D 
Aeq: 21 Aug 99 1:22 pm 

Tgt Ion:59 Resp: 2385 
Ion Ratio Lower Upper 

59 100 
45 8LO 65.7 98.5 
74 46.2 53_4 80.0# 

0 0.0 0.0 0_0 

Q6421.D Q82W0821.M Sat Aug 21 13:56:37 1999 GCH58909 Page 6 
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bundance 

Rego 

44 

Scan 249 (4.582 min): 05485.0 (-) 
1 2 

Iz-> 40 60 80 100120140 160 180 200 220 240 260 280 300 320 340 
bundance Scan 264 (4.744 min): 06421.0 

Ra~ 

o 
Iz-> 
bundance 

Sub 
50 

Iz-> 

r"bundance 

Rego 

0 
rn/z-> 
"'bundance 

Ra~ 

64 

Scan 264 (4.744 min): 06421.0 (-) 

76 95 

40 60 80 100120140160180200220240260280300320340 

Scan 222 (4.283 min): 05485.0 (-) 
6 101 

151 

y~ II, 8 1~8 174 195 236 260276 301 322 347 

4'ci 60 8'0 100120140 160 180200220240260280300320340 
Scan 236 (4.434 min): 06421.0 

1 1 
151 

64 

~Iijl 8 122 
o Iidi .1 ,1~I,jIJ'I' 11~;":J;jl~?~l~L ~F~,n I,~l~ 317 ~,~ 

m/z-> 40 60 80 100120140160180200220240260280300320340 
Abundance Scan 236 (4.434 min): 06421.0 (-) 

1 1 
151 

Sub 
50 

47 

111111:fJ 
122 

187 209 273 299 340 
I., ~ II, lL,IJII" 0 II,~~~:.I ,,"1,1;1 27~ ~~7~,(~ ,,;[,317 ,-'I, 

i"n/z-> 40 60 80 100 120 140 1'60 180 200 220 240 260 280 300 320 340 

#9 
Acetone 
Coneen: 3.93 
RT: 4.74 min 
Delta R.T. 
Lab File: 
Aeq: 21 Aug 

ug/l 
Sean# 264 

-0.12 min 
Q6421.D 
99 1:22 pm 

Tgt Ion:43 Resp: 7971 
Ion Ratio Lower Upper 

43 100 
58 0.0 18.5 27.7# 

0 0.0 0.0 0.0 
0 0.0 0.0 0.0 

bundance Ion 43.00 (42.70 to 43.70): 06421.0 
2000 Ion 58.00 (57.70 to 58.70): 06421.0 

4.74 

1500 

ime-> 4.70 4.75 4.80 4.85 

#10 
Freon-113 
Coneen: 3.48 ug/L 
RT: 4.43 min Sean# 236 
Delta R.T. -0.09 min 
Lab File: Q6421. D 
Aeq: 21 Aug 99 1:22 pm 

Tgt Ion:151 Resp: 2659 
Ion Ratio Lower Upper 
151 100 
101 135.0 113.1 169.7 
103 95.5 72.8 109.2 
153 30.7 51.4 77.0 

Abundancelon 151.00 (150.70 to 151.70): 06421. 
Ion 101.00 (100.70 to 101.70): 06421. 
Ion 103.00 (102.70 to 103.70): 06421. 

5000 Ion 153.00 (152.70 to 153.70): 06421. 

4000 

3000 '-(/; 

2000 

1000 

1:I.AnwIt L\1kI 
0 

rr-ime-> 4.20 4.30 4.40 4.50 4.60 4.70 4.80 

6 

# 

Q6421.D Q82W0821.M Sat Aug 21 13:56:52 1999 GCH58909 Page 7 
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Re~ 

Ra~ 

40 

Ra~ 

Q6421.D Q82W0821.M 

187 

#11 
Acrolein 
Concen: 1. 55 ug/L 
RT: 4.58 min Scan# 249 
Delta R.T. 0.08 min 
Lab File: Q6421.D 
Acq: 21 Aug 99 

Tgt Ion:56 Resp: 
Ion Ratio Lower 

56 100 
55 120.9 100.9 

0 0.0 0.0 
0 0.0 0.0 

800 
4.58 

#12 
Acrylonitrile 
Concen: 1.47 ug/l 

1:22 pm 

829 
Upper 

151. 3 
0.0 
0.0 

RT: 6.48 min Scan# 420 
Delta R.T. -0.03 min 
Lab File: Q6421.D 
Acq: 21 Aug 99 1:22 pm 

Tgt Ion:53 Resp: 1492 
Ion Ratio Lower Upper 

53 100 
52 64.8 68.8 103.2# 
51 58.0 0.0 0.0# 
38 91. 6 2.6 4.0# 

Sat Aug 21 13:57:08 1999 GCH58909 



Re~ 

Ra~ 

Sub 
50 

Abundance 

Re~ 

o .3,7 
4'0 mlz-> 

Abundance 

Ra~ 

0 
3~ 

mlz-> 40 
I'Ibundance 

Sub 
50 

3~ 
0 

[t,J,z-> 40 

6 

60 

€~ 

60 

€P 

60 

Scan 466 (6.989 min): 05485.0 (.) 

83 I lfto 120136 168 198 227 259 286 323 

8'0 100 120 140 160 180 200 220 240 260 280 300 320 340 
Scan 489 (7.241 min): 06421.0 

~t JP"2 123 153171 194212230 269 292 328 

80 100120140 160 180 ioo 220 240 260 280 300 320 340 
Scan 489 (7.241 min): 06421.0 (-) 

81~ ~JiO 123 145 III 194212230 269 292 318 342 

80 100 120 140 160 180 ioo 220 240 260 280 300 320 340 

#13 
Methylene Chloride 
Coneen: 1.77 ug/l 
RT: 5.62 min Sean# 343 
Delta R.T. -0.06 min 
Lab File: Q6421.D 
Aeq: 21 Aug 99 1:22 pm 

Tgt Ion:84 Resp: 14821 
Ion Ratio Lower Upper 

84 100 
49 97.7 136.4 176.4# 
86 51.4 48.8 88.8 

0 0.0 0.0 0.0 

4000 Ion 49.00 (48.70 to 49.70): 06421.0 I 
Ion 86.00 (85.70 to 86.70): 06421.0 : 

3000 

2000 

1000 

#18 
1,1-Diehloroethane 
Coneen: 7.19 ug/l 
RT: 7.24 min Sean# 489 
Delta R.T. -0.08 min 
Lab File: Q6421.D 
Aeq: 21 Aug 99 1:22 pm 

Tgt Ion:63 Resp: 124207 
Ion Ratio Lower Upper 

63 100 
65 24.8 11. 8 51.8 

0 0.0 0.0 0.0 
0 0.0 0.0 0.0 

y>.bundance Ion 63.00 (62.70 to 63.70): 06421.0 
Ion 65.00 (64.70 to 65.70): 06421.0 

15000 

~4 
10000 

~ 

5000 

)J\l 
A 

0 

frime-> 7.00 7.20 7.40 7.60 

Q6421.D Q82W0821.M Sat Aug 21 13:57:23 1999 GCH58909 Page 9 
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!"'bundance 
61 

Re~ 

0 
37 ~ 

n1/Z-> 40 60 SO 
P..bundance 

Ra~ 

35 

n1/z-> 
o~~ ~79 

40 60 s'o 
Abundance 

Sub 
50 

0 
rn!z-> 

Re~ 

Sub 
50 

€ 

35 

! I ~" J9 
40 60 8'0 

Scan 594 (8.409 min): 05485.0 (-) 

96 

125 160 198 224 276293 320336 

100120140160180200220240260280300320340 
Scan 617 (8.661 min): 06421.0 

96 

i .. I. 1~~'1.148 1~2200 219 239256273295313 336 
;~ :~, 'ii~\!"ii'l;n"I)!~ }'i,l"'/''''''I \',\/' '/'1''0' .... '1''. 

100 120 140 160 180200220240260280300320340 
Scan 617 (8.661 min): 06421.0 H 

96 

.1. 1~:'1 160 1,,~~ 200 225 247 273295313 338 

100 l' 20 140 160 180 200 220 240 260 280 300 320 :i40 

130 

93 

238 

340 

#20 
1,2-Diehloroethene (cis) 
Coneen: 4.73 ug/l 
RT: 8.66 min Sean# 617 
Delta R.T. -0.07 min 
Lab File: Q6421.D 
Aeq: 21 Aug 99 1:22 pm 

Tgt Ion:96 Resp: 38159 
Ion Ratio Lower Upper 

96 100 
61 106.9 134.1 174.1 
98 55.3 50.6 90.6 

0 0.0 0.0 0.0 
Abundance Ion 96.00 (95.70 to 96.70): 06421.0 

Ion 61.00 (60.70 to 61.70): 06421.0 
Ion 98.00 (97.70 to 98 70): 06421.0 

8000 

6000 

~~~ 4000 

~ 2000 

0 
~~ ~j 

~-

trime-> 8.40 8.50 8.60 8 70 8.80 8.90 

#24 
Tetrahydrofuran 
Coneen: 0.70 ug/l 
RT: 9.20 min Sean# 666 
Delta R.T. -0.09 min 
Lab File: Q6421.D 
Aeq: 21 Aug 99 1:22 pm 

Tgt Ion:42 Resp: 1314 
Ion Ratio Lower Upper 

42 100 

# 

72 0.0 14.8 41. 0# 
71 0.0 14.3 34.9# 
39 35.7 14.7 31. 3# 

1000 

Q6421.D Q82W0821.M Sat Aug 21 13:57:38 1999 GCH58909 



I"bundance Scan 720 (9.807 min): 05485.0 (.) 
,~ , 

168 

99 

Re!fu 

lr T 0 
~? , : ", I 1

8 
I 192 272 

fn/z-> 40 60 80 100 120 140 160 180 200 220 240 260 280 j60 320 
I"bundance Scan 739 (10.015 min): 06421.0 

1 8 

99 

Ral'l> 

137 

37 61 r~ I 1rll 192209 232251 271 290 313329 0 
4'0 6'0 8'0 100 120 140 160 180 200 220 240260 280 300 320 

" 
m/z-> 
I"bundance Scan 739 (10.015 min): 06421.0 (.) 

1 8 

99 
Sub 

50 

137 

37 56 ,r~ I 1)11 J 192209225 243 271 299315 335 0 
m/z-> 4'ci 6'0 8'0 100 120 140 1/;0 180 200 220 240 260 280 300 320 '" 

Abundance Scan 760 (10.250 min): 05485.0 (.) 
7 

Re!fu 

1 I JL 0 
102 119 142160181199 227244 264 325 

",/z-> 4'0 60 80 100120140160180200220240260280300320340 
I'Ibundance 

~ 
Scan 764 (10.514 min): 06421,0 

51 

Ral'l> 

IL, ~jll. 168 
0 

.,\ ..1.18 150 I 192210228 246264 293311 337 
'1'1""1""'\""1'","'1","'1,1"[""'1'0".',11',11,',',',11",'11 1", 

i11/z-> 40 60 80 100120140160180200220240260280300320340 
Abundance Scan 764 (10,514 min): 06421.0 (.) 

,~ 

Sub 
51 

50 

II, ~, ,.I, 
1r 131 150 174192210228 246262 293309 333 

0 
rTIft-> 40 60 80 100 120 140 160 180 200 220 240 260 280 :ioo 320 340 

#30 
1,1-Dichloropropene 
Concen: 5.50 ug/l 
RT: 10.01 min Scan# 739 
Delta R.T. -0.11 min 
Lab File: Q6421.D 
Acq: 21 Aug 99 1:22 pm 

Tgt Ion:75 Resp: 86887 
Ion Ratio Lower Upper 

75 100 
110 2.0 26.0 39.0 

39 0.0 68.3 102.5 
77 0.7 24.0 36.0 

}'\bundance Ion 75.00 (74.70 10 75.70): 06421.0 
Ion 110.00 (109.70 10110.70): 06421. 

14000 Ion 39.00 (38.70 to 39.70): 06421.0 
Ion 77.00 (76.70 to 77.70): 06421.0 

12000 

10000 1001 

8000 

6000 

4000 

2000 

o ./\1 
vdv.,. .deJ'A. 

frime-> 9,80 10~00 10.20 

#39 
Benzene 
Concen: 4.07 ug/l 
RT: 10.51 min Scan# 784 
Delta R.T. -0.07 min 
Lab File: Q6421.D 
Acq: 21 Aug 99 1:22 pm 

Tgt Ion:78 Resp: 76326 
Ion Ratio Lower Upper 

78 100 
0 0.0 0.0 0.0 
0 0.0 0.0 0.0 
0 0.0 0.0 0.0 

I"bundance Ion 78.00 (77,70 to 78,70): 06421.0 

10000 10.51 

8000 1\ 
6000 

4000 

2000 A) 
0 

Time> 10~40 10.60 10.80 

# 
# 
# 
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~bundance Scan 1290 (16.129 min): 05485.0 (-) #42 
9 4-methyl-2-pentanone 

Concen: 0.60 ug/l 
RT: 16.54 min Scan# 132 7 

Re5iJ Delta R_T. -0.00 min 
43 Lab File: Q6421.D 

Acq: 21 Aug 99 1:22 pm 

0 "IIJ,rI
O 

117 137 162 198 228 274292 Tgt Ion:43 Resp: 4766 
m/z-> 40 60 80 100 120 140 160 180200220240260280300320340 Ion Ratio Lower Upper Abundance Scan 1327 (16.538 min): 06421.0 

9 43 100 
58 0.0 24.5 36.7 # 

0 0.0 0.0 0.0 
Ra?6 0 0.0 0.0 0.0 

I'Ibundance Ion 43.00 (42.70 to 43.70): 06421.0 

42 
3000 Ion 5800 (57.70 to 58.70): 06421.0 

1,11. "~Io t 123140159177 196 216 250 281 300317 342 2500 
0 

100 120 140 160 180 200 220 240 260 280 300 320 340 16.54 m/z-> 40 60 80 
~bundance Scan 1327 (16.538 min): 06421.0 (-) 2000 

~ 1500 

Sub 1000 
50 

42 500 J 70 

0 ,JI. JI I, 116133150 177 196 216 238255 281 310 347 0 
",/z-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 Time-> 1650 1655 

I'Ibundance Scan 1309 (16.340 min): 05485.0 (-) #44 
91 Toluene 

Concen: 35.48 ug/l 
RT: 16.65 min Scan# l33 7 

Re5iJ Delta R.T. -0.07 min 
Lab File: Q6421.D 

~19 ~ ~15 
Acq: 21 Aug 99 1:22 pm 

0 122 145 175 196 233252 295 344 Tgt Ion: 92.05 Resp: 430 
m/z-> 40 60 80 1'00 120 140 160 180 200 220 240 260 280 300 320 340 
Abundance Scan 1337 (16.649 min): 06421.0 Ion Ratio Lower Upper 

~1 92 100 

234 

91 171_2 l38 _ 2 207.4 
65 25_0 20.8 31.2 

Ra?6 39 34.1 22.6 34.0 # 
Abundance Ion 92.05 (91.75 to 92.75): 06421.0 

Lr 
140000 Ion 91.05 (90.75 to 91.75): 06421.0 

Ion 64.95 (64.65 to 65.65): 06421.0 

,II 115134 164180199217 239259277 343 
120000 Ion 39.00 (38.70 to 39.70): 06421.0 

0 305 

",/z-> 40 60 8'0 100 120 140 160 180200220240260280300320340 100000 
I'Ibundance 

51 
Scan 1337 (16.649 min): 06421.0 (-) 

A 
80000 

Sub 
60000 

50 40000 

3[ 65 
20000 

~ ",1 I ,II 118134 162180 206222 242259277 298315 338 0 0 
hvz-> 40 60 80 100 120 1'40 160 180 200 220 240 260 280 300 320 340 mme-> 16.40 16.60 16.80 doD 

Q6421.D Q82W0821.M Sat Aug 21 13:58:05 1999 GCH58909 Page 12 
./-/~J 



I\bundance Scan 1679 (20.444 min): 05485.0 (.) #55 
£1 Ethylbenzene 

Coneen: 13 -43 ug/l 
RT: 20.69 min Sean# 170 1 

Re~ Delta R.T. -0.04 min 
133 Lab File: Q6421.D 

51 

li.lh8111 

Aeq: 21 Aug 99 1:22 pm 

0 JJ~J7.1 172190 237 280 320 Tgt Ion: 91 Resp: 301919 
[rliz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 Ion Ratio Lower Upper 
~bundance Scan 1701 (20.688 min): 06421.0 

£1 91 100 
106 24.7 8.5 48.5 

0 0.0 0.0 0.0 
Ra~ 0 0.0 0.0 0.0 

!"bundance Ion 91.00 (90.70 to 91.70): 06421.0 
Ion 106.00 (105.70 to 106.70): 06421. 

51 
,,1117 136 157 

100000 

0 
/,-{ .171. 187204221 246 268 295 327 349 

rn/z-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 
80000 

fbundance Scan 1701 (20.688 min): 06421.0 (.) 
5 60000 

Sub 40000 
50 

20000 
51 

.114131148164 187204221 I I 1'0 246 268 295 316 349 0 0 
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 20~40 m/z-> ime-> 20.60 20.80 

Abundance Scan 1707 (20.754 min): 05485.0 (.) #57 
£ 1 m+p-Xylene 

Coneen: 33.11 ug/l 
RT: 20.98 min Sean# 172 7 

Re~ Delta R.T. -0.05 min 
Lab File: Q6421.D 

39 Aeq: 21 Aug 99 1:22 pm 

0 T Pl.1 13 134 172 216 286 Tgt Ion:106.05 Resp: 26 
m/z-> 40 60 80 1001201401601'80200220240260280300320340 Ion Ratio Lower Upper 
~bundance Scan 1727 (20.977 min): 06421.0 

£1 106 100 

2048 

91 208.9 204.5 244.5 
51 29.7 11. 8 51. 8 

Ra~ 0 0.0 0.0 0.0 
Abundancelon 106.05 (105.75 to 106.75): 06421. 

120000 Ion 91.05 (90.75 to 91.75): 06421.0 

1
5

1
1 

;1 74 
Ion 51.05 (50.75 to 51.75): 06421.0 

0 117134151170 192213 235 264 286303321337 100000 

f,,/z-> 40 60 80 100 120 140 160 180200 220240 260280 :ioo 320 340 
!"bundance Scan 1727 (20.977 min): 06421.0 (.) 80000 

1 

60000 

Sub 

~A Cl 50 40000 

39 I 20000 

I t 6,~ 8125141159177197 223241 264 286 305322 340 0 
rnlz-> 

0 
40 60 80 100 120 1'40 160 180 200 220 240 260 280 :ioo 320 340 21~40 ime-> 20.80 21.00 21.20 
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f'bundance Scan 1788 (21.653 min). 05485.0 (-) 
"-

#58 
f 1 o-Xylene 

Coneen: 29_27 ug/l 
RT: 21.90 min Sean# 181 o 

Re~ Delta R_T_ -0_04 min 
Lab File: Q6421.D 

39 Aeq: 21 Aug 99 1:22 pm 

0 
Tt~15j 117136 171 189 240 285 324 Tgt Ion:106_05 Resp: 24 

m/z-> 40 60 80 100 120 140 160 180 200 220 240 260 280 360 '3~0 3lo'" Ion Ratio Lower Upper 
Abundance Scan 1810 (21.897 min): 06421.0 

f 106 100 

9376 

91 221.1 193_0 289_4 
51 30_8 27_8 41.6 

Ra~ 0 0.0 0.0 0.0 
!'Ibundancelon 106.05 (105.75 to 106.75): 06421. 

120000 Ion 91.05 (90.75 to 91.75): 06421.0 

y ! ~15.~ Ion 51.05 (50.75 to 51.75): 06421.0 

0 
09127143 167 191 212 237255274292 313 348 100000 

m/z-> 4'6 6'0 so 100120140160180200220240260280 :ioo 3~~ 
p,bundance Scan 1810 (21.897 min): 06421.0 (-) 80000 

f 

60000 

Sub 
40000 

/~ 
50 

20000 

Y I ~15.1 116134 167 191 212 237255274292 314 341 0 0 
~/z--> 4'6 60 s'6 100 120 140 160 180 200 220 240 260 280 300 320 340 ime-> 21.60 21.80 22.00 22.20 

!'Ibundance Scan 1863 (22.485 min): 05485.0 (-) #61 
1 5 Isopropylbenzene 

Coneen: 2.10 ug/l 
RT: 22.70 min Sean# 188 2 

Re~ Delta R_T. -0.03 min 
Lab File: Q6421.D 

1jl.~ }.J 
Aeq: 21 Aug 99 1:22 pm 

0 133151 178 198 259 291 322 347 Tgt Ion:105.05 Resp: 6 
",/z-> 40 60 80 100120 140 160 180 200 220 240 260 280 300 320 340 Ion Ratio Lower Upper 
!'Ibundance Scan 1882 (22.696 min): 06421.0 

1 5 105 100 

3933 

120 22.5 19_9 29.9 
76 0.0 2_8 4.2 # 

Ra~ 0 0_0 0_0 0.0 
Abundancelon 105.05 (104.75 to 105.75): 06421. 

15000 Ion 120.10 (119.80 to 120.80): 06421. 

j: 77 ~24140 
Ion 76.10 (75.80 to 76.80): 06421.0 

.L, .1, j~ 172 196213 237 275 307326 
0 

100120140160180 ioo 220 240 260 280 300 320 340 
22.70 

m/z-> 40 60 80 

V Abundance Scan 1882 (22.696 min): 06421.0 (-) 10000 
1 5 

~ 

Sub 
50 5000 a i _,i: ,7 124141 172 190208 237 268 291 310328 0 0 

~/z-> 40 6'0 so 100 120 1'40 160 180 200 220 240 260 280 300 320 340 ime-> 2i~50 22.60 2i~70 2i~80 22.90 ., 
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r'bundance Scan 1952 (23.472 min): 05485.0 (-) #65 
~ 1 2-Chlorotoluene 

Concen: 5_01 ug/l 
RT: 23_71 min Scan# 197 3 

RedO Delta R_T. 0_00 min 
126 Lab File: Q6421.D 

63 Acq: 21 Aug 99 1:22 
J9 

pm 

0 ' I L 109 169185202 230 287 322 344 Tgt Ion:91.05 Resp: 96 
m/z-> 40 60 80 100 120 140 160 180260220240260280300320340 Ion Ratio Lower Upper 
Abundance Scan 1973 (23.706 min): 06421.0 

1 5 91 100 

922 

126 0.0 0.0 38.0 
89 15.1 0.0 32.7 

Ra~ 0 0.0 0.0 0.0 
!'Ibundance Ion 91.05 (90.7510 91.75): 06421.0 

Ion 126.00 (125.70 to 126.70): 06421. 

39 7{ .! 30000 Ion 89.05 (88.75 to 89.75): 06421.0 

0 
-f L5~1 1 2140 174 195212 241 262 280 298 337 

mlz--> 4'0 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 25000 

Ptbundance Scan 1973 (23.706 min): 06421.0 (-) 23.71 
1 5 20000 

15000 
Sub 

50 10000 

5000 

39 7~ .! ~~ 
-( 1.5.~1 .12140159178195 217 242262280 311 339 0 :c-

O 
4'0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 

,-
",/z-> 60 ime-> 23.60 23.70 23.80 

!'Ibundance Scan 1938 (23.316 min): 05485 0 (-) #66 
~1 n-Propylbenzene 

Concen: 5.92 ug/l 
RT: 23.51 min Scan# 195 5 

RedO Delta R.T. -0.04 min 
Lab File: Q6421.D 

J~. ~51j II.. "T 
Acq: 21 Aug 99 1:22 pm 

0 147 168 ,86 209 231 281 329345 Tgt Ion:91 Resp: 202111 
m/z-> 40 6'0 80 100 120 140 160 180 200 220 240 260 280 360 320 :i40 
!'Ibundance Scan 1955 (23.506 min): 06421.0 Ion Ratio Lower Upper 

9 91 100 
120 19.3 0.7 40.7 

77 4.6 0_0 24.9 
Ra~ 105 4.2 0.0 23.6 

Abundance Ion 91.00 (90.70 to 91.70): 06421.0 
Ion 120.10 (119.80 to 120.80): 06421. 

39y T Ion 77.00 (76.70 to 77.70): 06421.0 

I!.,I 139 174191208 232252 2(' 350 150000 Ion 105.00 (104.70 to 105.70): 06421. 
0 317 

fnIz-> 40 60 80 100 120 140 160 180200 220 240 260 280 300 320 340 
!'Ibundance 

~ 
Scan 1955 (23.506 min): 06421.0 (-) 

100000 

Sub 
50 50000 

23.51 

It T ~ 41 139 164 193 213232250 2r 314 343 0 0 
fnlz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 ime-> 23 30 23:40 23.50 23'60 23.70 
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"bundanee Scan 1973 (23.705 min): 05485.0 (-) 
1 5 

Re!IiJ 

39 63 

'" i J .118~ r 0 154173190 248 

[r1tz-> 40 60 80 100120 140 160 180200220240260280 :ioo 320 340 
~bundance Scan 1989 (23.883 min): 06421.0 

1 5 

Ra~ 

39 77 

T 15,~, jl 135152 174 199 228245 281299318335 

mlz·_> 
0 40 60 80 100 120 140 160 180 260 2~~ '2~0' 2~0 2~0 360 '3~0340 

~bundanee Scan 1989 (23.883 min): 06421.0 (.) 
1 5 

Sub 
50 

1 7r L5,~, I 135 158175 199215234 258 282299318335 
0 

\11/z-> 40 60 80 100120140160180200220240260280300320340 

fbundance Scan 2022 (24.248 min): 05485.0 (-) 
1 9 

91 

Re!IiJ 
41 

1~5 155 
0 

1.~15 j ! 191209 

[r1tz-> 40 60 80 100 120 140 160 180 i60 220 240 260 280 :i60 320 340 
1Ibundanee Scan 2049 (24.549 min): 06421.0 

1 5 

Ra~ 

39 77 

T ~~~ .k.l 1 1 142 164183 204 
0 236 260 279 301 321 339 

m/z-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 
Abundanee Scan 2049 (24.549 min): 06421.0 (-) 

1 5 

Sub 
50 

39 77 

T L5flL Jt ,[ 1 1 148164 194212 236 263279297 321 339 0 
~z-> 40 60 80 100 120 140 160 180 200 220 240 260 280 :ioo :i20 340 

#68 
1, 3, 5-Trimethylbenzene 
Coneen: 15.79 ug/l 
RT: 23.88 min Sean# 198 
Delta R.T. -0.04 min 
Lab File: Q6421.D 
Aeq: 21 Aug 99 1:22 pm 

Tgt Ion:105.05 Resp: 34 
Ion Ratio Lower Upper 
105 100 
120 43.7 24.6 64.6 

91 9.7 0.0 30.4 
77 15.3 0.0 33.0 

"bundaneelon 105.05 (104 75 to 105.75): 06421. 
Ion 120.10 (119.80 to 120.80): 06421. 
Ion 91.05 (90.75 to 91.75): 06421.0 

150000 Ion 77.00 (76 70 to 77.70): 06421.0 

100000 

23.88 

50000 

0 
~W\ 

ime-> 23~ 70 23 80 23~90 24 00 24.10 24' 20 

#69 
tert-Butylbenzene 
Coneen: 6.94 ug/l 
RT: 24.55 min Sean# 204 
Delta R.T. 0.08 min 
Lab File: Q6421.D 
Aeq: 21 Aug 99 1:22 pm 

Tgt Ion:119.1 Resp: 170 
Ion Ratio Lower Upper 
119 100 
134 0.0 4.2 44.2 

91 101. 6 1l.5 51.5 
77 116.1 0.0 31.0 

I"'bundaneelon 119.10 (118.80 to 119.80): 06421. 
Ion 134.05 (133.75 to 134.75): 06421. 

50000 
Ion 91.05 (90.75 to 91.75): 06421.0 
Ion 77.00 (76.70 to 77.70): 06421.0 

40000 

5 
30000 

20000 

10000 ~ k [\ J 
0 

ime-> 24.40 24.60 24.80 

9 

6357 

9 

818 

# 
# 
# 
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Abundance Scan 2033 (24.370 min): Q5485.D (-) #70 
1 5 1,2,4-Trimethylbenzene 

Coneen: 67.65 ug/l 
RT: 24.55 min Sean# 204 9 

Re40 Delta R.T. -0.04 min 
Lab File: Q6421.D 
Aeq: 21 Aug 99 1:22 pm 

3? 58 7r 1 1 157 192 213 236 264 338 
0 

100 120 140 160 180 200 220 240 260 280 300 320 340 
Tgt Ion:105.05 Resp: 150 

m/z-> 40 60 80 Ion Ratio Lower Upper 
I\bundance Scan 2049 (24.549 min): Q6421.D 

1 5 105 100 

5544 

120 42.8 22.0 62.0 
77 13.9 0.0 34.0 

Ra~ 91 12.2 0.0 28.5 
!"'bundancelon 105.05 (104.75 to 105.75): 06421. 

400000 Ion 120.10 (119.80 to 120.80). 06421. 

39 77 Ion 77.00 (76.70 to 77.70): Q6421.D 

T ~5qL .~ .l :1 1 142 164183 204 
Ion 91.05 (90.75 to 91.75): Q6421.D 

0 
236 260 279 301 321 339 

mlz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 300000 

I\bundance Scan 2049 (24.549 min): Q6421.D (-) 2X55 

1 5 

200000 

Sub 

~ 
50 

100000 

39 77 

O~ T L5.!tM .[ :, 1 142159176194214 236 260282 309 332 /; 
0 

I11/z-> 40 60 80 100 120 140 160 180200220240260280300320340 ime-> 24.40 24.60 24.80 

I\bundance Scan 2058 (24.647 min): Q5485.D (-) #71 
1, 5 See-Butylbenzene 

Coneen: 2.19 ug/l 
RT: 24.83 min Sean# 2074 

Re40 Delta R.T. -0.04 min 
Lab File: Q6421.D 

rl 1r 
Aeq: 21 Aug 99 1:22 pm 

0 
I, 511 174192 231 269 301 Tgt Ion:105.05 Resp: 7 

~/z > 40 6'0 a'o 100 120 140 160 180 200 220 240 260 280 300 320 340 Ion Ratio Lower Upper 
f'bundance Scan 2074 (24.827 min): Q6421.D 

1 5 105 100 

7015 

134 5.5 0.0 38.2 
91 0.0 0.0 37.4 

Ra~ 77 10.5 0.0 34.1 
!"'bundancelon 105.05 (104.75 to 105.75): 06421. 

80000 Ion 134.05 (133.75 to 134.75): 06421. 

l~~!J/r. l, J 134 
Ion 91.05(90.75t091.75):Q6421.D 

I '[150166182200219 248264 283301 337 
Ion 77.00 (76.70 to 77.70): 06421.D 

0 
40 60 80 100 120 140 160 180 200 220 240260280300320340 60000 mlz-> 

I\bundance Scan 2074 (24.827 min): Q6421.D (-) 
1 5 

40000 

Sub 
50 

20000 24.83 

:lnl~' t[.l 
134 

1.111152 174 337 0"-
--.. 

0 
200 219 253269 291307 

fnJz-> 40 60 80 100 120 140 160 180 200 220 240260280300320340 ime-> 24.70 24.80 24.90 25:00 25:10 
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Abundanee 

Re4Q 

0 
m/z-> 
('-bundanee 

Ra?6 

0 
!"n/z-> 
Abundanee 

Sub 
50 

0 
m/z-> 

Re4Q 

Ra?6 

Sub 
50 

Scan 2084 (24.936 min): 05485. D (-) 
1 9 

39 I -1; l.~5 J. [1r,t
O 

209 253 

40 60 80 100120140160180200220240260280300320340 
Scan 2096 (25.071 min): 06421.D 

1 9 

91 

40 

II J 11[0 ('~l~ .I, 176193213 242 272 300318 350 

40 6'0 8'0 1'60 120 1'40 160 180260220240260 280 :i60 320 340 
Scan 2096 (25.071 min): 06421.D (-) 
1 9 

38 JI~r4 93 :," ,,' T 182200 223242 263281299318 350 

40 6'0 80 1001201401'60180200220240260280300320340 

146 

#73 
p-Isopropyltoluene 
Coneen: 4.87 ug/l 
RT: 25.07 min Sean# 209 
Delta R.T. -0.07 min 
Lab File: Q6421.D 
Aeq: 21 Aug 99 1:22 pm 

Tgt Ion:119.1 Resp: 124 
Ion Ratio Lower Upper 
119 100 
134 18.7 4.9 44.9 

91 18.7 59.8 99.8 
0 0.0 0.0 0.0 

Abundancelan 119.10 (118 80 to 119.80): 06421. 
Ion 134.15 (133.85 to 134.85): 06421. 

25000 Ion 91.05 (90.75 to 91.75): 06421.D 

20000 rv 

15000 25.07 

10000 

5000 ~} \ 
0 

ime-> 24~80 24.90 25.00 25.10 25.20 25.30 

#75 
n-Butylbenzene 
Coneen: 11.51 ug/l 

6 

142 

# 

RT: 25.75 min Sean# 2157 
Delta R.T. -0.07 min 
Lab File: Q6421.D 
Aeq: 21 Aug 99 1:22 pm 

Tgt 
Ion 

91 
92 

134 
65 

Ion:91.05 Resp: 331516 
Ratio Lower Upper 
100 
19.4 
93.0 
24.9 

34.5 
2.2 
0.0 

74.5# 
42.2# 
34.6 

60000 25.75 

40000 
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f-bundance Scan 2148 (25.646 min): 05485.0 (-) #76 
9 1,2-Dichlorobenzene 

146 
Concen: 5.39 ug/l 
RT: 25.80 min Scan# 216 2 

Re4iJ Delta R.T. -0.04 min 
111 Lab File: Q6421.D 

j,J'l.l7~ , 12i 
Acq: 21 Aug 99 1:22 pm 

0 J. 188 220 253272 Tgt Ion:145.95 Resp: 7 
"/z-> 40 ;"0 80 160 120 140 160 lBO 260 220 240 2S0 280 300 320 340 Ion Ratio Lower Upper p.bundance Scan 2162 (25.803 min): 06421.0 

1 9 146 100 

0456 

148 50.6 47.4 87.4 
111 30.9 25.4 65.4 

Ra~ 91 
75 34.3 18.1 58.1 

"'bundancelon 145.95 (145.65 to 146.65): 06421. 

T 
20000 Ion 147.95 (147.65 to 148.65): 06421. 

39 Ion 111.00 (110.70 to 111.70): 06421. 

1 ~J~ .1. II.I 181 217 245 281 301318337 
Ion 75.00 (74.70 to 75.70): 06421.0 

0 
m/z-> 40 60 80 100 120 140 160 1 BO 200 220 240 260 280 300 320 340 15000 
I\bundance Scan 2162 (25.803 min): 06421.0 (-) 

2r 1 9 

10000 

Sub 
1r1\ 50 91 5000 'fl 

lljl J 7.1 . J.J.I 

lr 
181 217 245 281301318 347 0 

NL.~ 
0 

",/z-> 4'0 60 80 100120140 ISO 180200220240260 2BO 300320340 Irime-> 25.60 25.80 26.00 26:20 

r'\bundance Scan 2265 (26.943 min): 05485.0 (-) #77 
~ 7f> 1,2-Dibromo-3-Chloroprop 

157 Concen: 5.55 ug/l 
ane 

RT: 27.05 min Scan# 227 4 
Re4iJ Delta R.T. -0.06 min 

Lab File: Q6421.D 

1 91~ 121 
Acq: 21 Aug 99 1:22 pm 

1M LL.~ 141 175 237 269 
0 

40 ;'0 100 120 140 160 180 200 220 240 2/;0 280 300 320 340 
Tgt Ion:74.9 Resp: 108 

m/z-> 80 Ion Ratio Lower Upper A.bundance Scan 2274 (27.046 min): 06421.0 
1 9 75 100 

76 

0 0.0 0.0 0.0 
0 0.0 0.0 0.0 

Ra~ 0 0.0 0.0 0.0 
Abundance Ion 74.90 (74.60 to 75.60): 06421.0 

39 1 4000 27.05 

0 l1~J d 1 5 152 175192 215235 259 280 302 338 

inlz-> 4'0 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 
Abundance Scan 2274 (27.046 min): 06421.0 (-) 3000 

1 9 

lJ\ 2000 

\~ Sub 
50 

1000 v--v 
39 91 

0 -h.~~ J 1 15155171188206226 259 285302 325 0 
mIz-> 40 60 80 100 120 140 160 180200220240260280 300 320 340 ime-> 2;':9527:0027:0527.1027:1527.20 
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bundance 

Re~ 

37 

74 

Scan 2285 (27.165 min): 05485.0 (-) 
1 0 

109 145 

91 
0~~~~~~~"n~1~6~2~rrn2~05~~~~~~~~~~ 

Iz-> 40 60 80 100120140160 180200220240260280300320340 
bundance Scan 2297 (27 301 min): 06421.0 

1 9 

Ra~ 

o 
Iz~-> 

bundance 

Sub 
50 

40 60 80 

91 148 

160 207 247 269 294311329347 
frTT""l 

1 00 120 140 160 180 200 220 240 260 280 300 320 340 
Scan 2297 (27.301 min): 06421.0 (-) 

1 8 

180 

207 

#78 
1,3,5 Trichlorobenzene 
Concen: 0.89 ug/L 
RT: 27.30 min Scan# 2297 
Delta R.T. -0.05 min 
Lab File: Q6421.D 
Acq: 21 Aug 99 1:22 pm 

Tgt Ion:180 Resp: 11397 
Ion Ratio Lower Upper 
180 100 
182 88.6 4.8 188.8 
145 35.4 18.3 42.7 

74 13.2 25.0 46.4# 
bundance Ion 180.00 (179.70 to 180.70). 06421. 

Ion 182.00 (181.70 to 182.70): 06421. 
3000 Ion 145.00 (144.70 to 145.70): 06421. 

Ion 74.00 (73.70 to 74.70): 06421.0 

2500 

27.30 
2000 

1500 

1000 

500 

O~~~~Trr~~~ 
Iz-> __ -"4",0--,,,60,,---,8,.-0,--,,1 0,.-0,-1 .. 2,..0--,1"40"--"16,.-0,-1 .. 8",0 __ 2",00"-"-22,,,0,-,2,,,4,,,0-,2,,,6,,-0 .:02",80,-3",0 ... 0,,3-.,2,,-0 __ 3,,40 ___ -=''''m=e-> 27. 1 0 27. 20 27.30 27.40 27.50 

F-bundance 
-

Scan 2404 (28.485 min): 05485.0 (-) #81 
1 8 Naphthalene 

Concen: 108.14 ug/l 
RT: 28.63 min Scan# 241 7 

Re~ Delta R.T. -0.03 min 
Lab File: Q6421.D 
Acq: 21 Aug 99 1:22 pm 

51 1j2 

0 
' -1 I 7,! 146 165 184 207 256 280 Tgt Ion:128.05 Resp: 160 80 100120 140 160 180 200 220 240 260 280 300 320 340 ",/z-> 40 60 Ion Ratio Lower Upper 

ftbundance Scan 2417 (28.632 min): 06421.0 
1 8 128 100 

5801 

102 11.9 0.0 30.3 
64 6.9 0.0 28.2 

Ra~ 0 0.0 0.0 0.0 
Abundance Ion 128.05 (127.75 to 128.75): 06421. 

350000 Ion 102.05 (101.75 to 102.75): 06421. 

5i 74 T 
Ion 63.95 (63.65 to 64.65): 06421.0 

300000 
0 

.11·';, 148 172191207 245 266 286 306 325341 

40 100 120 140 160 180 200 220 240 260 280 300 320 340 
28.63 

m/z-> 60 80 250000 
~bundance Scan 2417 (28.632 min): 06421.0-(-) 

1 8 200000 

Sub 
150000 

50 100000 

50000 

A.~ 5i 74 112 
I .,,: 144160 181 204 229 259 281 302 325341 0 0 

4'0 80 100 120 140 160 180 200 220"2.10"260' 2~O '360"3~0"340 ime-> 28.2028'4028.6028.8029:0029:20 ",/z-> 60 

Q6421.D Q82W0821.M Sat Aug 21 13:59:51 1999 GCH58909 Page 20 
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Quantitation Report (Not Reviewed) G 
C:\HPCHEM\1\DATA\Q6647.D Vial: 

Operator: 
17 
HMP 

Data File 
Acq On 
Sample 
Misc 
Quant Time: 

16 Sep 99 2:25 am 
WP3906-14 0" E:,t,.."t-A..9'~L D 
5970-Q; 
Sep 16 2:57 1999 

Inst 
Multiplr: 

Quant Results File: 

GC/MS Ins 
1.00 
Q82W0915.RES 

Quant Method 
Title 
Last Update 
Response via 
DataAcq Meth 

C:\HPCHEM\1\METHODS\Q82W0915.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Initial Calibration 
Q82W0915 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
-------------------------------------------------------------------------

1) Pentafluorobenzene 11.83 168 462302 50.00 ug/l 0.00 
29) 1,4-Difluorobenzene 13 .87 114 481015 50.00 ug/l -0.01 
47) Chlorobenzene-d5 21. 54 117 371791 50.00 ug/l -0.03 
60) 1,4-Dichlorobenzene-d4 25.82 152 167008 50.00 ug/l -0.03 

System Monitoring Compounds 
27) 1,2-Dichloroethane-d4 12.45 65 182603 40.18 ug/l -0.01 
Surrogate Spike 50.000 Range 65 - 135 Recovery ~ 80.36% 

28) Dibromofluoromethane 11.53 111 280452 45.62 ug/l 0.00 
Surrogate Spike 50.000 Range 75 - 129 Recovery 91. 24% 

43) Toluene-d8 18.13 98 461704 49.27 ug/l 0.00 
Surrogate Spike 50.000 Range 82 - 120 Recovery ~ 98.54% 

46) P-Bromofluorobenzene 23.90 95 237245 49.52 ug/l -0.04 
Surrogate Spike 50.000 Range 69 - 125 Recovery ~ 99.04% 

rget Compounds 
2 

9) Acetone 6.30 43 708 
18) 1,1-Dichloroethane 8.98 63 3774 90 
20) 1,2-Dichloroethene (cis) 10.34 96 7740 u # itS 72 

75 4357 # I'\N\ 26 
Hl J.~.33 9-2· .- 8164 # W" 54 
55) 3].--8-'r- 91 6941 79 
57 _-----22.07 106 5002 58 
58) 22.86 106 6152 42 

6 24.30 91 8382 86 
68) 24.61 105 14178 2.34 62 
70 25.24 105 39270 6.85 88 

26.33 91 3131 0.:;2~ ug~l # 30 
29.09 128 26301 e6 . 57 ug 1 ~ 88 

~d'~ 

(#) ~ qualifier out of range (m) ~ manual integration 

- ---

Q6647.D Q82WOS1S.M Thu Sep 16 02:58:22 1999 GCHS8909 Page 1 
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Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6647.D 
16 Sep 99 2:25 am 
WP3906-14 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Sep 16 2:57 1999 Quant Results File: 

C:\HPCHEM\1\METHODS\Q82W0915.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Multiple Level Calibration 

17 
HMP 
GC/MS Ins 
1.00 
Q82W0915.RES 

~,~~~-------------- -----------------T=I=C~:Q=6=6~47~.D~·--------------------------------' bundance 
260000 

250000 

240000 

230000 

220000 

210000 

200000 

190000 

180000 

170000 

160000 

150000 

140000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 
~ .. 

30000 ~ 
'0 

~ 
" 20000 ... 
0 
5 

1 0000 ~ 

~,men> 0 200 ' , 3.00 ' , 4.00 ' , 5.00 
Q6647.D Q82W0915.M 

r 
;;; 
;; 

a. 
~ r .. ~ 

0 

" • 
" e 
~ 2 

c 

~ 
u 

" N 

·"'i<W'~·r--·'" """"""«Y""'~ 
r , I ' , I , I ' , , , I I i-I ' I ' , i • Iii iii i ' -,--.---.---r-l 

600 7.00 8.00 9.00 1000 " 00 12.00 13.00 14.00 1500 1600 

Thu Sep 16 02:58:36 1999 GCH58909 Page 2 
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Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

bundance 
260000 

250000 

240000 

230000 

220000 

210000 

200000 

190000 

180000 

170000 

160000 

150000 

140000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6647.D 
16 Sep 99 2:25 am 
WP3906-14 

Vial: 
Operator: 
Inst 
Multiplr: 5970-Q; 

Sep 16 2:57 1999 Quant Results File: 

,; 
c 

C:\HPCHEM\1\METHODS\Q82W0915.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Multiple Level Calibration 

TIC: Q6647.D 

e-
u " >- c 

~ ~ ~ 
• • 11 N e-

1 C ~ ~ ' 1: >- ,; 
c e >.>:: • 

:~ ~ '" 'l: ';( 

e-
,; 
c 
~ 

e- ~ ,; '" c " 0 

~ 
0 
E o • 

~ ~. i ::' E 

~ 

-

I 
" of. 

e-
• c 
~ 
c • 
f 
w 
0 

e-
,; 
c .. • l'! 
~ • z 

17 
HMP 
GC/MS Ins 
1. 00 
Q82W0915. RES 

~ . A ~ h 
'.'·~,A\,.:JW~,· 

10000 
i .• 

.... .\,. .... , ,w "-, 
.".~~,.."..,,~,~' ~, " ~, ~'~'~-I 'f I' Iii I' iii I • I I , 

24.00 25.00 2600 2700 28.00 29.00 30.00 ~ime-> 0 
I Iii I ' • I I Iii iii' 

17 00 18.00 19.00 20.00 21.00 22 00 

Q6647.D Q82W0915.M Thu Sep 16 02:58:43 1999 GCH58909 Page 3 
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i"bundanee Scan 56 (2.442 min): 05485.0 (-) 

Reso 

0~3~7ITrt~~78~~1~04~1~2~0~14~5~~1~75~~20~8~2~2~6;24~3~2~67~~~~3~2~5~ 
,"/z-> 40 60 80 100 120 140 160 180 200 2~0 240 260 2eo 300 320 
~i"TtbuC::n:::'dccan:Cee:O-=---""---=---'" Scan 148 (3.463 min): 06647.0 

tI E~ 

Ra?6 

109 159 

o I I I Illi ""I 'I" 'I'" 1 "I' ""~'~~ 
m/z-> 40 60 80 100 120140 160 180 200 220 240 260 280 300 320._ 
~bundanee Scan 148 (3.463 min): 06647.0 (-) 

Sub 
50 

6~ 

YJ I I I;r li9 
334 

o TTfl "'I' "i" '1,,1'1""1""1 "'III"il"~ 
,"/z-> 

bundance 

Reso 

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 

7 

44 

Scan 249 (4.582 min): 05485.0 (-) 
1 2 

100118 172 196213229 262280299318 340 
O'rr.'rI"nn'r+rrl1=Cirt';';l' tr In'I""I""j""j'" I'" I" 'Iiil I 'T"lT"TTjTT 

Iz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 ~'!Q... 
bundance Scan 404 (6.303 min): 06647.0 

93 
128 157 182 271 

I I I ° ~j1-rlTrr"'-/-rn',CTTT" I' ' " 11 i " " f " " I Ii " iii" I Ii j I I I I '" 1" T r ! " " r' 
',2/z",-::,> =c-",40,--,6"-,0,--,8,,,0,--,,1 0",0,-120 140 l60 180 200 220 240 260 280 300 320 3<IQ.. 

bundanee Scan 404 (6.303 min): 06647.0 (-) 

Sub 
50 

#5 
Vinyl Chloride 
Coneen: 2.32 ug/l 
RT: 3.46 min Sean# 148 
Delta R.T. 0.01 min 
Lab File: Q6647.D 
Aeq: 16 Sep 99 2:25 am 

Tgt Ion:62 Resp: 8048 
Ion Ratio Lower Upper 

62 100 
64 13.7 4.5 44.5 
o 0.0 0.0 0.0 
o 0.0 0.0 0.0 

ilbuiidanee Ion 62.00 (61.70 to 62.70)' 06647.0 
Ion 64.00 (63.70 to 64.70): 06647.0 

1400 
3.46 

1200 

tOOO 

800 

600 

T----r, 'i I I I I 

Ime-> 3.30 3.40 3.50 3.60 3.70 

#9 
Acetone 
Coneen: 0.68 
RT: 6.30 min 
Delta R.T. 
Lab File: 
Aeq: 16 Sep 

ug/l 
Scan# 404 

-0.01 min 
Q6647.D 
99 2:25 am 

Tgt Ion:43 Resp: 708 
Ion Ratio Lower Upper 

43 100 
58 23.7 9.8 14.8# 

0 0.0 0.0 0.0 
0 0.0 0.0 0.0 

~bundance Ion 43.00 (42.76 to 43.70): 06647.0 
Ion 58.00 (57.70 to 58.70): 06647.0 

400 630 

'\ . , 

300 

200 

93 

° "rM,-I-rfrr,-""lcrn''T'' 128 lLL~, f" 10: L 

rn/z..:->'----_..:4,,0'--'6"'0....,,8"'0_1"'0 ... 0 120 140 1Iio 180 200 220 240 260 280 300 320 340 'ime-> 6.20 

7\ 
I i 

6.35 6.25 630 

06647.0 Q82W0915.M Thu Sep 16 02:58:57 1999 GCH58909 Page 4 
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!'\bundanee Scan 466 (6.989 min): 05485.D (-) 

Re4iJ 

83 
3,7 "I; 9,~ 120136153168 198 227 259 286 323 

m/z > 0 40 60 80 100 120 140 160 ISO 200 220 240 260 280 300 ~O 
Abundanee E Scan 645 (8.977 min): 06647.0 

Ra~ 40 

~,1, 194 233 
111II1 11I1 I 1r4 I 

ol,-,-fjl\-,WI'l-n-m,..".j~~TTj I 'I' "'I" "I'" 'I Iii i' iii ii' I' 'i i" 'I'" 
fn/z > 
!'\bundanee 

Sub 
50 

40 60 80 

6 

100 120 140 160 180 200 220 240 260 280 300 ~~ 
Scan 645 (8.977 min): 06647.0 (-) 

#l8 
l,l-Diehloroethane 
Coneen: 0_54 ug/l 
RT: 8.98 min Sean# 645 
Delta R.T. -0.00 min 
Lab File: Q6647.D 
Aeq: l6 Sep 99 2:25 am 

Tgt Ion:63 Resp: 3774 
Ion Ratio Lower Upper 

63 lOO 
65 38.l 12.3 52.3 

0 0.0 0.0 0.0 
0 0.0 0.0 0.0 

fJ>undanee Ion 63.00 (62.70 to 63.70): Q6647.0 
Ion 65.00 (64.70 to 65.70): 06647.0 

1200 898 

1000 

!\ 
400 ~ 

800 

600 

o 
fn/z--> 

200 j\J ~ 
~ 11III1 ~1111 T T'I' ,T", "",,,,,,~l~,,,,,,,,,,,,,,, mT'"" Ot;:;::;=::;;/I //~:;=,=, ,:;=, ~, ,~, ~, I 
40 60 80 100 120 140 160 180 200 220 240 260 280 3,,0.Ov.,,3:--20"--LCi"'m"'e=-__ >_----"8"'. ~8"'.5_"'8."'90"--_8"' .... 95'----_'9.,..0"'0'--_..J 

bundance 

Re4iJ 

o 
Iz-> 
bundance 

Ra~ 

Scan 594 (8.409 min): 05485.0 (-) 

96 

37 125 160 198 224 276293 320336 
-'-'1"-' 'I' j"I',I' I' i Ii I" Ii I' Ii 'I j 11"""1 li'I"r'TT" 

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 
Scan 768 (10.342 min): 06647.0 ..-

96 

40 141 282 342 

#20 
l,2-Diehloroethene (cis) 
Coneen: 2.32 ug/l 
RT: lO.34 min Scan# 768 
Delta R.T. -0.00 min 
Lab File: Q6647.D 
Aeq: l6 Sep 99 2:25 am 

Tgt 
Ion 

96 
61 
98 

Ion:96 
Ratio 
100 
120.8 

Resp: 
Lower 

146.5 
42.7 

7740 
Upper 

52.8 
0.0 o 

186.5# 
82.7 
0.0 0.0 

hb"'un"'dcca:::nee=lo::-:n"'96o.ruOO"("'9<5."'70 fo 96. 70=)~: Q=6=64=7.~0~ 
Ion 61.00(60.70t06170):Q6647.0 
Ion 98.00 (97.70 to 98 70): 06647.D 

2000 

~ 0 Iz > 40 60 80 
bundance 

I I Wm""cll.-.-w.\,.,. I" ' " , , 1~1 '~I I TT, ,TTl I~I'~' TTl ITTI'~I '~I ITT' TTl ,TT, ITT, I~' ,..,J, j\.no , "I' ' , , I I' rr 

".=:::::..-_--"'~""__~_1!'0J\J0'-!"20 140 160 180 200 220 240 260 280 300 320 340 
Scan 768 (10.342 min): 06647.0 (-) 1500 

~ 

~4 
I 

I 

\ . 
\1. 

96 
1000 

Sub 
50 

500 

38 141 282 
342 

0 "in 11"'111111""1""1"",1",.: o-l;:::;~~~:;::, I; i j 

m/z :> 40 60 80 =-_~~~-",~1.'J\J.00 120 140 160 180200220240260280300320340 .l"im=e-:::>"'--_--""'0."'20"---"'10.30 1040 10.50 

Q6647.D Q82W09l5.M Thu Sep l6 02:59:l0 1999 GCH58909 Page 5 
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I'\bundance 

ReiJ 

0 
>n/z > 
I'\bundance 

Ra~ 

0 
~. 
I'\bundance 

Sub 
50 

0 
~ .. 

bundance-

ReiJ 

o " 

, 

Ra~! 

o " 

Sub 
50 

o 

Scan 720 (9.807 min): 05485.D (-) 
3~ 168 

99 

I, 6,?, .I,. I 
JI1 137 in8 T I 192 272 

40 60 80 100 120 ;~o 160 180 200 220 240 260 280 
Scan 902 (11.829 min): 06647.D 

1 8 

99 

117 1r 75 
44 61.',11" I 'it' ,I 192 220 243 

40 60 80 100 120 140 160 180 200 220 240 260 280 
Scan 902 (11.829 min): 06647.D (-) 

1 8 

99 

75 117 1r 
37 61 "',II. I 'i,' .I 192 220 243 

40 60 8b 100 120 140 160 180 200 220 240 260 280 

Scan 1309 (16.340 min): 05485.D (-) 
9 

YI ~5 122 145 175 196 233252 295 344 

40 60 80 100 120 1'40 160 180 26;; 2~0 2l;; 26;; 2~0 360 3~0 '340' 
Scan 1488 (18.331 min): 06647.D 

!18 

1r ~IL ZI
O 

121 170 286 
:r -:'I""'''''l "1""1""1""1""1"111'" 

40 60 80 1 00 120 140 160 180 200 220 240 260 280 300 320 340 
Scan 1488 (18.331 min)' 06647.D (-) 

! 

42 , 
70 

tJ~w' 121 170 286 

Iz--> 40 60 80 100 120 140 ~~O 1'~0 200 22~ 'ilo' 260' 2~~ 360' 3~0' 3.\0" 

#30 
1,1-Dichloropropene 
Concen: 3_59 ug/l 
RT: 11_83 min Scan# 902 
Delta R_T_ -0_06 min 
Lab File: Q6647_D 
Acq: 16 Sep 99 2:25 am 

Tgt Ion:75 Resp: 24357 
Ion Ratio Lower Upper 

75 100 
110 3_7 20_7 31-1 

39 0_0 64- 3 96_5 
77 0_0 22_1 33_1 

# 
# 
# 

Abundance Ion 75.00 (74.70 to 75.70): 06647.D 
Ion 110.00 (109.70 to 110.70): 06647. 

4000 
Ion 39.00 (38.70 to 39.70): 06647.D 
Ion 77.00 (76.70 to 77.70): 06647.D 

3000 11.83 

2000 

~ 1000 

MtillIr- ~AAA 0 
frime.~> 11.7011.8011'9012'0012.1012.20 

'" 

#44 
Toluene 
Concen: 1.53 ug/l 
RT: 18.33 min Scan# 1488 
Delta R.T. 0.03 min 
Lab File: Q6647.D 
Acq: 16 Sep 99 2:25 am 

Tgt Ion:92.05 Resp: 8164 
Ion Ratio Lower Upper 

92 100 
91 93.1 136.5 204.7# 
65 17.7 19.2 28.8# 
39 20.0 21_4 32.0# 

-bundance Ion 92.05 (91.75 to 92.75): 06647 D ! 
Ion 91.05 (90.75 to 91.75): 06647 D i 

3000 Ion 64.95 (64.65 to 65.65): 06647 D I 

Ion 39.00 (38.70 to 39.70): 06647 D 

2500 

2000 

1500 

1000 I 

500 I 

o ~'/~, ~, ¥, ,?-, ~, ~, ;, ¥, ~, C;C, ~'~'C;C'~';'~I ,\ I: 
Ime··> 1.8 10 18.20 18.30 18.40 

Q6647.D Q82W0915_M Thu Sep 16 02:59:27 1999 GCH58909 Page 6 
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bundance Scan 1679 (20.444 min): 054B5.0 (-)-

ReiJO 

/z-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 
bundanee Scan 1802 (21.815 min): 06647 0 

1 7 

91 

Raw 
50 40 

65 
244 268 337 

/z-> 40 60 BO 1 00 120 140 160 180 200 220 240 260 280 300 320 340 

#55 
Ethylbenzene 
Coneen: 0.73 ug/l 
RT: 2l.Bl min Sean# lB02 
Delta R.T. -0.04 min 
Lab File: Q6647.D 
Aeq: l6 Sep 99 2:25 am 

Tgt Ion:9l Resp: 6941 
Ion Ratio Lower Upper 

91 lOO 
l06 16.3 7.3 47.3 

0 0.0 0.0 o . 0 
0 0.0 0.0 0.0 

bundanee Ion 91.00 (90.701091.70): 06647.0 
1200 Ion 106.00 (105.70 10106.70): 06647. 

21.B1 

1000 

undanee -- Scan 1802 (21.815 min): 06647.0 (.) BOO 

Sub 
50 

50 

600 

400 

200 
244 26B 337 o~;=;::;=r-l,~,-, ' , , , I ' , , , , ' 

=/z,,-:c> __ -,,4~0-,,60,,---,8=-0100 120 140 160 180200220240 260 .. 2"'80 ...... 3""00=32"'0'--3"'4"'0=im-"e"'-::::> __ ---=-21.70 2180 21.90 22.00 

undance Scan 1707 (20.754 min): 05485.0 (:) 
1 

#57 
m+p-Xylene 
Coneen: l.55 ug/l 
RT: 22.07 min Sean# lB25 

ReiJO 106 Delta R.T. -0.07 min 
Lab File: Q6647.D 

39 77 Aeq: 16 Sep 99 2:25 am 
63 I 

Ol,-nc\T.'h-,J,I." .• !,./ 124142 172 216 ,,,,,,,,,,,,,t,8,~,,, 
r.2/z'::-C:i>==-..c4",0--,6",,0 80 100 120 140 160 180 200 220 240 260 280 300 

bundanee Scan 1825 (22.070 min). 06647.0 

Tgt Ion:106.05 Resp: 5002 
Ion Ratio Lower Upper 
l06 100 il 91 145.9 201. 2 241. 2# 

o 
Iz-> 
bundance 

Sub 
50 

0 
z-> 

1

106 

77 

40 59 ! 

J
" ~J 282 

,;':1, J I'I'--~TTl-rrncrp~~...,..~".""""" "I" ,I, I 
40 60 BO 100 120 140 160 180 200 220 240 260 280 300 

Scan 1825 (22.070 min): 06647 0 (-) 
1 6 

77 

59 

5l 25.4 13.0 53.0 
0 0.0 0.0 0.0 

Abundaneelon 106.05 (105.75 10106.75): 06647. 

1500 

1000 

500 

Ion 9105 (90 75 10 91.75): 06647.0 
Ion 5105 (50.7510 51.75): 06647.0 

4 
I 

,! 
184 .1 135 

92:! I I I 
282 ~. 

.. 'T~ 0 ,..,..; , A, '" rTfj''''I''''I''''I''''I''!! . -I' , , , I ' , , , I ' 
40 60 80 100 120 140 160 180 200 220 240 260 280 300 Tjme-> 21.90 22 00 22 10 22.20 22.30 

Q6647.D QB2W09L5.M Thu Sep 16 G2:59:42 1999 GCHS8909 Page 7 
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Ra~ 

-bundance Scan 1938 (23.316 min): Q5485.0 (-) 

ReiJO 

Ra~ 281 
174 

40 

0 

II 207 249 309 

-'n-J~f.I\'fM.,.-IIlcrll-,JIf-.~ It' • I i~ T ' , I r I ' I , 

rn/z~w> 40 60 80 
Abundance 

"=c----",,,----,,,,,--,,,,,,--,-,1 0",0,,1~2,,0--,1. 40 160 180 200 220 240 260 280 300 320 340 
Scan 2()26 (24 300 min): Q6647.0 (-) 

Sub 
50 

281 

177 207 249 309 

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 

#58 
o-Xylene 
Coneen: 1.76 ug/l 
RT: 22.86 min Sean# 1896 
Delta R.T. -0.07 min 
Lab File: Q6647.D 
Aeq: 16 Sep 99 2:25 am 

Tgt Ion:106.05 Resp: 6152 
Ion Ratio Lower Upper 
106 100 

91 147.4 195.3 292.9# 
51 15.8 53.0 

0 0.0 0.0 

#66 
n-Propylbenzene 
Coneen: 0.84 ug/l 

79.6# 
0.0 

RT: 24.30 min Sean# 2026 
Delta R.T. -0.04 min 
Lab File: Q6647.D 
Aeq: 16 Sep 99 2:25 am 

Tgt Ion:91 Resp: 8382 
Ion Ratio Lower Upper 

91 100 
120 16.1 0.5 40.5 

77 0.0 0.0 29.0 
105 7.8 0.0 23.4 

bun<1BBO" Ion 91.00 (90.70 to 91.70)' 06647.0 
Ion 120.10 (119.80 to 120 80)' 06647. 
Ion 77.00 (76.70 to 77.70) 06647.0 

6000 Ion 105.00 (104.70 to 105 70): 06647. 

5000 

4000 

3000 

2000 24.30 

1000 

i O~~~~~-·· 
~flme-> 24.20 24.30 2440 

Q6647.D Q82W0915.M Thu Sep 16 02:59:56 1999 GCH58909 Page 8 
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bundance 

Re® 
39 

0. 
Iz-> 40. 
bundance 

Ra~ 

44 

63 

60. 

Scan 1973 (23.70.5 min): 05485.0 (-) 
1 1 5 

120. 

"Jt" ,1'54 m, ,1,~~, "" ' "~1~"",,, " 
80. 10.0. 120. 140. 160. 180. 20.0. 220. 240. 260. 280. 

77 

Scan 20.54 (24.611 min): 06647.0 
1 5 

120. 

0. 

176 281 
~TM)/ljlI,WM-w\-W!TT1l1'-rc~~~, n, ,lttl ~I I~'~I i~,~~, ~'~, n, ~, n,~' no ,,,,Lil j~, 

Iz-> 40. 
bundance 

Sub 
50. 

60. 80. 10.0. 120. 140. 160. 180. 20.0. 220. 240. 260. 280. 
Scan 20.54 (24.611 min): 06647.0 (-) 

1 5 

120. 

#68 
1,3,5-Trimethylbenzene 
Coneen: 2_34 ug/l 
RT: 24_61 min Sean# 2054 
Delta R_T. -0.05 min 
Lab File: Q6647.D 
Aeq: 16 Sep 99 2:25 am 

Tgt 
Ion 
105 
120 

91 
77 

Ion:105.05 Resp: 14178 
Ratio Lower Upper 
100 

31. 9 
8.5 

23.8 

25.5 
27.3 
0.0 

65.5 
67.3# 
34.2 

un1BBIf'on 10.5.0.5 (104.75 to 10.5.75): 06647. 
Ion 120..10. (119.80. to 120..80.): 06647. 
Ion 91.0.5 (90..75 to 91.75): 06647.0 

60.0.0. Ion 77.0.0. (76.70. to 77.70.): 06647.0 

50.0.0. 

40.0.0. 

30.0.0. 

20.0.0. 

77 10.0.0. 

l.-r)Ii<J-)I.j~191 T' """""'" cL.::!;=2;~~~~~ 
39 

0. 
Iz-> 40. 60. 80. 10.0. 120. 140. 160. 180. 20.0. 22C,---"2",4C"-,2",6",C,--"2",8C"-J",i"m",e=-> ___ 2",4",.S,,,C,-- 24.60. 24.70. 24.80. 

li\bundance 

Re® 

Scan 20.33 (24.370. min): 05485.0 (-) 
1 5 

0. ~ 58 ~k"'r' 1 1 157 192 213 236"~I!~",,,,,,,,,,,,,~,~8, 
[!:1n~/JZ'=';>c-c-_~4~C ~60_ 80. 1 00 120 140. 160. 180 20.0. 220. 240. 26Q 280 300. 32C_MQ. 
1\bundance Scan 2111 (25.243 min): 06647.0 

Ra~ 

o 
In/z > 
li\bundance 

Sub 
50 

1 5 

3,9 77 
II JP~, I 1 1 150. 182 243 

,,~~ ,I, """"1 '1""1""1" 
40. 60. 80 100 120 140. 160. 180. 200 220. 240 260 280. 300. 320. 340. 

Scan 2111 (25.243 min): 06647 D (-) 

* I 

#70 
1,2,4-Trimethylbenzene 
Coneen: 6.85 ug/l 
RT: 25.24 min Sean# 2111 
Delta R.T. -0.03 min 
Lab File: Q6647_D 
Aeq: 16 Sep 99 2:25 am 

Tgt Ion:105.05 Resp: 39270 
Ion Ratio Lower Upper 
105 100 
120 35.0 21.7 61. 7 

77 16.2 0.0 34_7 
91 7_8 0_0 37.4 

I'\bundancelon 10.5 0.5 (10.4.75 to 10.5.75): 06647. 
Ion 120..10. (119.80. to 120..80.): 06647. 
Ion 77.0.0. (76 70. to 77.70.): 06647.0 

10.0.0.0. Ion 910.5 (90. 75 to 91.75): 06647.0 

80.0.0. 25.24 

60.0.0. ( 

40.0.0. 

y 77 

c~.)I; J~'i\', .,,' 
In/z-> Jo 6'0. 80 

.~.l"")'~T"'~~'~"""""'~I~~ n""",""'" 20.0.: ~.. .."""""""" , 
100 120. 140. 160. 180. 20.0. 220. 240 260 280. 3~~C"C-"3",2"-C-"34:,"C"--",,-im,,,e-=>-,,2,,,,5.,,,,CO 25 10 25 20. 25.30. 25.40. 25.50. 

Q6647_D Q82WOS~S.M Thu Sep 16 01:00:09 1999 GCHS8909 Page 9 
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bundance 

ReilQ 

91 

Scan 2084 (24.936 min): 05485.0 (.) 
1 9 

0~~~~~~~~~~~~~~~2~09~~~2~53~~~ 
Iz-> 40 60 
bundance 

80 100 120 140 160 180 200 220 240 260 280 
Scan 2156 (25.742 min): 06647 D 

1 9 

134 152 

~'14''Hr'frl4'f'rrt+-rA-c'r\o,LLut . I' T. I' •• 7 

ReilQ 

o 
Iz-> 
bundance 

Ra~ 

0 
Iz-> 
bundance 

Sub 
50 

o 

39 

40 

100 120 140 160 180 200 220 240 260 280 
Scan 2156 (25.742 min): 06647.D (-) 

1 9114 
152 

105 189 

I 

174 ~ 240 

J, ,m , , " " I ' 
100 120 140 160 180 200 220 240 

Scan 2145 (25.612 min): 05485.0 (-) 

146 

175 21 7 

283 

I , I' , I 

260 280 

293 
'1 ' " , 1"" Ii, iii' I I I Ii' iii 

80 100 120 140 160 180 200 2 
Scan 2209 (26.330 min): 06647 

105 

91 

1 9 

150 

134 

20 240 260 280 
D 

Ii 7 I 58 

,111,,1, ,I, 
I'TTlj""!' "Iiilll 

40 60 80 

58 

20 100 120 140 160 180 200 2 
Scan 2209 (26.330 min): 06647 D H 

1 9 

134 

, I .. I rl+rr\-I,..,J;W" " T. J: ' 

240 260 280 

,- I" "I'" 'I I II I 
=/z,::-:-:.> __ 40 60 80 100 120 140 160 18_0 200 2 20 240 260 280 

#73 
p-Isopropyltoluene 
Coneen: 0.75 ug/l 
RT: 25.74 min Sean# 2156 
Delta R.T. -0.01 min 
Lab File: Q6647.D 
Aeq: 16 Sep 99 2:25 am 

Tgt 
Ion 
119 
134 

91 
o 

Ion:119.1 Resp: 4578 
Ratio Lower Upper 
100 

31.1 
20.2 
0.0 

4.6 
6.6 
0.0 

44.6 
46.6 

0.0 
bund.nee Ion 119.10 (118.80 10 119.80): 06647. 

1400 Ion 134.15 (133.85 10134.85): 06647. 
Ion 91.05 (90.7510 91.75): 06647.D 

1200 
25.74 

1000 

800 

400 

200 

0 , 
ime-> 25.80 

#75 
n-But ylbenzene 

en: 0.58 ug/l Cone 
RT: 
Delt 
Lab 
Aeq: 

Tgt 
Ion 

91 
92 

134 
65 

2 6.33 min Sean# 2209 
a R.T. -0.06 min 
File: Q6647.D 

I 

16 Sep 99 2:25 am 

on:91.05 Resp: 3131 
Ratio Lower Upper 
100 

0.0 
62.0 

0.0 

34.5 
3.9 
0.0 

74.5# 
43.9# 
34.2 

i"'bund.nee ion 91-05 (90.75 10 91.75): 06647.0 
Ion 92.05 (91.75 10 92.75): 06647.D 
Ion 134.15 (133.85 10134.85): 06647. 
Ion 64 95 (64.65 10 65.65): 06647.0 800 

600 

400 

I 
I 

200 f 
! 

0 
frime-> 

:--1, I i I' iii Iii I I I" 
26 25 26 30 26.35 26.40 26.45 

Q6647.D Q82W0915.M Thu Sep IS 03:00:24 1999 GCH58909 Page lC 
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Abundance Scan 2404 (28.485 min): 05485.0 (.) #81 
1 8 Naphthalene 

Coneen: 6.57 ug/l 
RT: 29.09 min Sean# 245 8 

Re4i> Delta R.T. -0.04 min 
Lab File: Q6647.D 
Aeq: 16 Sep 99 2:25 am 

51 r 112 

0 
3~ -{ I.: 146 165 184 207 256 280 Tgt Ion:128.05 Resp: 2 

m/z-> 40 60 80 . 100 120 140 160 180 200 220 240 260 i80 Ion Ratio Lower Upper Abundance Scan 2458 (29.093 min): 06647.0 
1 8 128 100 

6301 

102 11.9 0.0 30.4 
64 13.9 0.0 25.1 

Ra~ 0 0.0 0.0 0.0 
Abundancelon 128.05 (127.75 to 128.75): 06647. 

Ion 102.05 (101.75 to 102.75): 06647. 
44 5000 Ion 63.95 (63.65 to 64.65): 06647.D 

~111 64 102 
• .1 ,I 11.

85 ,.I 152 172 207221 244 
0 

100 140 240 2i;o 4000 29~ m/z-> 40 60 80 120 160 180 200 220 280 
Abundance Scan 2458 (29.093 min): 06647.D (.) 

1 8 3000 

Sub 2000 

)~-
50 

1000 

51 64 102 
3811 .~III 11

85 I 152 172 221 244 
A 

0 -,10" 0 
m/z-> 40 60 80 100 140 ioo 240 260 

,., Ii' , i I I , j I I I I I I I 
120 160 180 220 280 ime-> 28.90 29 00 29.10 29.20 29.30 

Q6647.D Q82W091S M Thu Sep 16 03:00:32 1999 GCH5:J909 Page 11 
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Quant~tat~on ~eport 

U: \DATA\U1147. D 

(QDel) 

Vial: 
Operator: 

6 
JSS 

Data File 
Acq On 
Sample 
Misc 

30 Sep 99 12:19 pm 
WP3906-30 ~'" bLl,V...f3¢ 
HP5973: 

Quant Time: Oct 5 14:15 1999 

Inst 
Multiplr: 

Quant Results File: 

GC/MS Ins 
1.00 
U8260930.RES 

Quant Method 
Title 
Last Update 
Response via 
DataAcq Meth 

C:\HPCHEM\1\METHODS\U8260930.M 
VOA 8260A Water Calibration;Full List 5ML 
Thu Sep 23 07:53:07 1999 
Initial Calibration 
U8260930 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 
-------------------------------------------------------------------------

1) Pentafluorobenzene 10.41 168 516298 50.00 UG/L 0.02 
28) 1,4-Difluorobenzene 12.57 114 808716 50.00 UG/L 0.03 
47) Chlorobenzene-d5 18.66 117 761563 50.00 UG/L 0.00 
59 ) 1,4-Dichlorobenzene-d4 22.75 152 418741 50.00 UG/L 0.00 

System Monitoring Compounds 
25 ) 1,2-Dichloroethane-d4 11. 23 65 355249 53.76 UG/L 0.04 
Surrogate Spike 50.000 Range 65 - 135 Recovery 107.52% 

27) Dibromofluoromethane 10.02 111 306558 54.54 UG/L 0.05 
Surrogate Spike 50.000 Range 75 - 129 Recovery ; 109.08% 

43) Toluene-d8 15.85 98 1220454 51.12 UG/L 0.00 
Surrogate Spike 50.000 Range 82 - 120 Recovery 102.24% 

46 ) P-Bromofluorobenzene 20.79 95 485705 51.46 UG/L 0.00 
Surrogate Spike 50.000 Range 69 - 125 Recovery 102.92% 

Target Compounds Qvalue 

(#) ; qualifier out of range (m) ; manual integration 
Ul147.D U8260930.M Tue Oct 12 07:19:51 1999 



Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

bundance 

1600000 

1550000 

1500000 

1450000 

1400000 

1350000 

1300000 

1250000 

1200000 

1150000 

1100000 

1050000 

1000000 

950000 

900000 

850000 

800000 

750000 

700000 

6500001 

600000 

550000 

500000 

450000 

400000 

350000 1'1 !\ 

300000 1\ 
1\ 
1\ 
I I 

I I \ 
2500001 \ ' \ , 
200000 \ I 
150000 i 'I 

, I 

100000 : I 
, 

50000 j 

Quantitat~on Report 

U: \DATA\U1147.D 
30 Sep 99 l2:l9 pm 
WP3906-30 
HP5973: 
Oct 5 l4:l5 1999 

U:\METHODS\U8260930.M 

Vial: 
Operator: 
Inst 
Multiplr: 

Quant Results File: 

VOA 8260A Water Calibration;Full List 5ML 
Thu Sep 23 07:53:07 1999 
Multiple Level Calibration 

-------,IC: 01147.0 

"' 

I 
" N_ 

0' 
Time,_.> 2.60 3.bo 4.00 500 

Ul147.D U8260930.M Tue Oct l2 07:l9:53 1999 

6 
JSS 
GC/MS Ins 
1. 00 
U8260930.RES 

Page 2 
/-J-r<l 



Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

fbundance 

11600000 

11550000 

'11500000 

1450000 

I 1400000 
I 

1350000 

1300000 

1250000 

1200000 

1150000 

1100000 

1050000 

1000000 

150000 

900000 

850000 

800000 

750000 

700000 

650000 

600000 

550000 

500000 

i 450000 

400000 

350000 

300000 

"' .; 
~ c • 
~ 

II 
" 

I 
200000 J i I 

1 II 
150000 J.. II 

~uantltatlon Keport 

U: \DATA\U1147. D 
30 Sep 99 12:19 pm 
WP3906-30 
HP5973: 
Oct 5 14:15 1999 

U:\METHODS\U8260930.M 

Vial: 
Operator: 
Inst 
Multiplr: 

Quant Results File: 

VOA 8260A Water Calibration;Full List 5ML 
Thu Sep 23 07:53:07 1999 
Multiple Level Calibration 

"""~Ur147"D" ----~ 

"' ,; 
c • N 
C • ~ 
~ .; , ~ ~ 
0 c 
E • e j :l' ] ..; 

u :li • c Q 

• i N 
C • ~ e 
:ll 
" 

~ I 
100000j II II 

II Ii 
50000 , I, I, : ! 

o .~. ---'-;---~;-c--_- , '. 
! Ime--> 16100 doo 18:00 19.00 20'00 21:00 22"00 2300 24:00 25

1

00 26"00 2ioo 
----- - ---~- .---~. ----

Ul147.D U8260930.M Tue Oct 12 07:19:53 1999 

6 
JSS 
GC/MS Ins 
1. 00 
U8260930.RES 

~-

280o __ 1 

Page 3 
//7.!J" 



Quantitation Report (Not Reviewed) 

ex Data File C:\HPCHEM\1\DATA\Q6635.D Vial: 5 
Acq On 15 Sep 99 6:49 pm Operator: HMP 
Sample WP3906-4 '0'- 6Lv..1Lt~ \ Inst GC/MS Ins 
Misc 5970-Q; Multiplr: 1. 00 
Quant Time: Sep 15 19:22 1999 Quant Results File: Q82W0915.RES 

Quant Method 
Title 

C:\HPCHEM\1\METHODS\Q82W0915.M 

Last Update 
Response via 
DataAcq Meth 

VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Initial Calibration 
Q82W0915 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 

1) Pentafluorobenzene 
29) 1,4-Difluorobenzene 
47) Chlorobenzene-d5 
60) 1,4-Dichlorobenzene-d4 

System Monitoring Compounds 
27) 1,2-Dichloroethane-d4 
Surrogate Spike 50.000 

28) Dibromofluoromethane 
Surrogate Spike 50.000 

43) Toluene-d8 
Surrogate Spike 50.000 

46) P-Bromofluorobenzene 
Surrogate Spike 50.000 

11.84 
13.89 
21. 55 
25.83 

12.48 
Range 65 

11.53 
Range 75 

18.14 
Range 82 

23.91 
Range 69 

168 
114 
117 
152 

65 
- 135 

111 
- 129 

98 
- 120 

95 
- 125 

491378 50.00 ug/l 0.02 
505349 50.00 ug/l 0.00 
401648 50.00 ug/l -0.02 
184058 50.00 ug/l -0.02 

196536 40.68 ug/l 0.02 
Recovery ; 81. 36% 

304148 46.55 ug/l 0.00 
Recovery 93.10% 

490743 49.85 ug/l 0.00 
Recovery ; 99.70% 

252752 50.22 ug/l -0.03 
Recovery 100.44% 

Qvalue 
i3. 32 43 709 0.64 ug/l # -s-g, 

rget Compounds 
9) ~~e~ ________________ ~~T--<rcr----~~---'~~ugtr~---

18) 1,1-Dichloroethane 8.99 63 3802 0.51 ua/ 1 70 
20) 1,2-Dichloroethene (cis) 10.34 96 ?or" u.57 ug/l # 79 
30) 1,1 Dichloropropene 11 0 0> 21435 3.00 Uq/l # 1111'\ 26 -
39) Benzene 12.48 78 8723 1. 00 ug/l -.111'1 100 

,,44 ) Tolueo.e- 18.32 92 11899 2.12 uq/l rt~ 98 
52) ~loroHexane '"''"' bbl~ u~ 1 
55) ~Rt-h,,1 h","' 21. 86 91 44639 (4.37ug,lJ 81 
57) m+p-Xvlene "" '" 1 ' "-.- /.'1. 

58) o-Xylene 22.89 106 22671 L 5.99 Uq 1 1Y 69 
Ei1 ) Isopropylbenzene 23 58 105 ~ . 0 3 ti~f+-il ,- c5 
66) n-Propylbenzene 24.32 91 28563 U~I 1. 1+:) 92 
68) 
70) 
71) 
75) 
76) 
77) 
81 ) 

1 3 5 Trlmethvlbenzene 24.63 105 10 3.52 uq/l # f+~ 75 
. 

--'-1 , 2 , 4 Trlmethylbenzene 25-.-25 105 81020 12.82 ug/l 11 87 
Sec-Butylbenzene ___ ,., 25.53 105 6393 0.65 ug/l 84 
n-Butylbenze~ 26.35 91 5057 0.85 ug/l # 59 
1,2:PiGflb5:DObenzene 26.45 146 4079 0.80 ug/l # 76 
~~'2~'~~D;1~'b~r~o~m~O~-]3~-~LU~~~P&R-~~~~~~----~~~--~~~~~~~~--~OO 

Nap thalene 29.10 128 57156 12.96 ug/lp, 91 

-------------------------------------------------------------------------
(#) = qualifier out of range (m) ; manual integration 
Q6635.D Q82W0915.M Wed Sep 15 19:22:59 1999 GCH58909 Page 1 
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Data .File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6635.D 
15 Sep 99 6:49 pm 
WP3906-4 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Sep 15 19:22 1999 Quant Results File: 

C:\HPCHEM\1\METHODS\Q82W0915.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Multiple Level Calibration 

5 
HMP 
GC/MS Ins 
1. 00 
Q82W0915.RES 

~bu~n~da=n~~~------------------------------- TIC:Q=6=6=35~.D=---------------------------------~ 

280000 

270000 

260000 

250000 

240000 

230000 

220000 

210000 

200000 

190000 

180000 

10000 

160000 

150000 

140000 

130000 

"' 

i 
120000 

110000 

100000 

90000 

80000 

70000 

60000 
... 

50000 ~ 
40000 

30000 

20000 I 
Q6635.D Q82W0915.M Wed Sep lS 19:23:14 1999 

~ 

I "' f 
I 

,; 

I 
" ". 

\ .... 
, I ' i • iii' , i I I , i , 

14 00 15.00 16.00 

GCH58909 Page 2 
./-./H 



Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

bundance 

280000 

270000 

260000 

250000 

240000 

230000 

220000 

210000 

200000 

190000 

180000 

170000 

160000 

150000 

140000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6635.D 
15 Sep 99 6:49 pm 
WP3906-4 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Sep 15 19:22 1999 Quant Results File: 

C:\HPCHEM\1\METHODS\Q82W0915.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Multiple Level Calibration 

TIC: 06635.D 

.... 

I 
,t ., 

.... 

I 
~. 
"! 

-

I 
o 
~. 

.... 

i 

5 
HMP 
GC/MS Ins 
1. 00 
Q82W0915.~ES 

I 0 ' I I , i • 1 Iii ii' , , I I ' , , • I I , , , I ' I ' iii I ' , . , Ii' iii' 

~ 17 00 18.00 19.00 20.00 21 00 2200 23.00 24.00 25.00 26 00 

Q6635.D Q82W0915.M Wed Sep 15 19:23:20 1999 

27 00 28,00 29.00 30.00 

GCH58909 Page 3 
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Abundance 

Reoo 

0 
m/z > 
Abundance 

Ra~ 

0 
tn/z > 
I'\bundance 

Sub 
50 

0 
>n/z > 

bundance 

Reoo 

o 

,~ 
Scan 249 (4.582 min): 05485.D (-) 

1 2 

J 100118 172 196213232 262280299318 340 

70 60 80 100 120 140 160 180 i60 220 240 260 280 300 320 :iro 
Scan 406 (6.324 min): 06635.D 

77 

11]j 
346 

111

5

11 T 308 

I I 
40 60 80 100 120 1'40 160 180200220240 260 2~O' '360 '3~O' ~.\o'" 

Scan 406 (6.324 min): 06635.D (-) 
4 

77 

114 346 
59 142 308 

40 60 80 100120 140 160 180200220240260280300320340 

Scan 466 (6.989 min): 05485.D (-) 
l 

83 

,,' J ,~Ii" ,1,~?,Hr,m,W~"" ~,~~", ~2~Tl" ~,~~" ,?,~~"'" ,~~~, 
80 100 120 140 160 180 200 220 240 260 280 300 320 

Scan 646 (8.987 min): 06635.D 

#9 
Acetone 
Concen: 0.64 ug/l 
RT: 6.32 min Scan# 406 
Delta R.T. 0.01 min 
Lab File: Q6635.D 
Acq: 15 Sep 99 6:49 pm 

Tgt Ion:43 Resp: 709 
Ion Ratio Lower Upper 

43 100 
58 16.6 9.8 14.8 

a 0.0 0.0 0.0 
a 0.0 0.0 0.0 

!'Ibundance Ion 43.00 (42.70 10 43.70): 06635.D 
400 Ion 58.00 (57.70 to 58.70): 06635.D 

6.32 

300 

200 

pi, / ,,-' 
100 

0 V V \ 
ime-> 6.25 6.30 6.35 

#18 
1,1-Dichloroethane 
Concen: 0.51 ug/l 
RT: 8.99 min Scan# 646 
Delta R.T. 0.01 min 
Lab File: Q6635.D 
Acq: 15 Sep 99 6:49 pm 

Tgt 
Ion 

63 
65 
a 
a 

Ion: 63 
Ratio 
100 
15.6 

0.0 
0.0 

Resp: 
Lower 

12.3 
0.0 
0.0 

3802 
Upper 

52.3 
0.0 
0.0 

I'Ibund~38e lion 63.00 (62.70 to 63.70): 06635.D 
105 130 on 65.00 (64.70 to 65.70): 06635.D 

,.11. l.JI, ",III", ,II" '" ""I."" ~J~ I"" I' ." T".T .. '" " 
Iz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 

600 

bunda~ Scan 646 (8.987 min): 06635 D (.) 
6~ 

400 

Sub 
50 

39 

0 J~: 
Iz-> 40 60 

200 
105 130 

_ ~I~JI,,,,II,,,,,,,,T, ,T". ,T."T"",,,, I 0 
80 100 120 140 160 180 200 220 240 260 280 300 320 rrime-> 

"'I' "(""1""1""1" 11 1' 
890 895 9.00 9.05 9.10 9.15 9.20 

# 

Q6635.D Q82W0915.M Wed Sep 15 19:23:35 1999 GCH58909 Page 4 
./-4'-1'-'7 



i"'bundance 

Reg& 

0 
m/z-> 
Abundance 

Ra~ 

0 
mlz--> 
i"'bundance 

Sub 
50 

0 
m/z-> 

Reg& 

Ra~ 

o 

Sub; 
50 

o 

Scan 594 (8.409 min)' 05485.0 (-) 
El 

96 

37 L 125 160 198 224 276293 320336 

40 60 80 100 1'20 1'40 160 l'SO 200 220 240 260 280 300 320 340 
Scan 768 (10.341 min): 06635.0 

El 

40 96 

11

8

1 

142 

111 'IT 
40 60 80 100 l' 20 140 160 180 200 220 240 260 280 300 3~O '3~0' 

Scan 768 (10.341 min): 06635.0 (-) 
61 

96 

36 

11

8

1 

142 

I1II1I1 
T li8 

01'1" '1'"'1''''1''''1"111''' I " 
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 

99 

1 8 

99 

#20 
1,2-Diehloroethene (eis) 
Coneen: 0.57 ug/l 
RT: 10.34 min Sean# 768 
Delta R.T. -0.01 min 
Lab File: Q6635.D 
Acq: 15 Sep 99 6:49 pm 

Tgt Ion: 96 Resp: 2001 
Ion Ratio Lower Upper 

96 100 
61 143.9 146.5 186.5 
98 36.6 42.7 82.7 

0 0.0 0.0 0.0 
i"'bundance Ion 96.00 (95.70 to 96.70): 06635.0 

Ion 61.00 (60.70 to 61.70): 06635.0 
Ion 98.00 (97.70 to 98.70): 06635.0 

800 

600 ~ 
400 

200 . ~t 
oM If' 

I 1" I I 1" I I I' i j \" j i ,,---
ime--> 10.20 10.25 10.30 10.35 10.40 

#30 
1,1-Diehloropropene 
Coneen: 3.00 ug/l 
RT: 11.87 min Sean# 906 
Delta R.T. -0.02 min 
Lab File: Q6635.D 
Aeq: 15 Sep 99 6:49 pm 

Resp: 
Lower 

21435 
Upper 

# 
# 

Tgt 
Ion 

75 
110 

39 
77 

Ion:75 
Ratio 
100 

1.7 
0.5 
0.0 

20.7 
64.3 
22.1 

31.1# 
96.5# 
33.1# 

- Ion 75.00 (74.70 to 75.70): 06635 0 1 

4000 110.00 (109.70 to 110.70):06635 , 

3000 

2000 

Ion 39.00 (38.70 to 39.70): 06635 0 1 
Ion 77.00 (76.70 to 77.70): 06635 0 ' 

37 55 1~.o "rr 1""1' "1""1""1 ii~1~ii 0 r~~~'r:.~~~~~ 
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 rr,m ___ > 
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Abundance 

RediJ 

0 
mlz > 
P.bundanee 

Ra!f6 

0 
m/z-> 
P.bundance 

Sub 
50 

0 
m/z-> 

bundance 

RediJ 

o 

~ 
Scan 760 (10.250 min): 05485.0 (-) 

J ~L 102 119 142160 181199 227244 284 325 

60 .,' 
40 80 100 120 140 160 180 200 220 240 260 280 300 320 

Scan 961 (12.482 min): 06635.0 
E~ 

37 
I 

1112 
130 168 248 335 

40 1''''1''''1''''1''''1''''1' "1""1" '1""1 "'1""1' 
60 80 100 120 140 160 180 200 220 240 260 280 300 320 

Scan 961 (12.482 min): 06635.0 (.) 
E~ 

37 I T 130 248 335 

40 60 80 100 120 140 160 180200 220 240 260 280 300 :i20 .,' 

Scan 1309 (16.340 min): 05485 0(-) 

39 65 

52 295 344 ( II 122 145 175 196 2332 
,1'I'~rnTiTIT~~~Tnln r'l ' , , , I ' , , , I ' , , , I' , , , I ' , , 

E/z""-",>==-,4,,,0 60 80 
bundance 

260 280 300 320 340 100 120 140 160 180200220240 
Scan 1487 (18.318 min): 06635 0 

Ra!f6 

44 

o ll~~XII182 115 180 

Iz-> 40 60 80 100120 140 160 180200220240 
li'b"'u""n'cdaccncccec-- . Scan 1487 (18.318 min): 06635 

Sub 
50 

42 63 

" :, 80 115 180 
o 1 ,I,l::~~. ~~I"I,,\L-'frn-¥r'o~=r[TThf,=fTTT'-II' 

=/zc:-=->~_ 40 60 80 100 120 140 160 180200220240 

319 
, , I ' " I" '1""1""1'" 
260 280 300 320 340 
0(-) 

319 
'., 1""1",,1""1'" 

260 280 300 320 340 

#39 
Benzene 
Coneen: 1.00 ug/l 
RT: 12.48 min Sean# 961 
Delta R.T. 0.01 min 
Lab File: Q6635.D 
Aeq: 15 Sep 99 6:49 pm 

Tgt Ion:78 Resp: 8723 
Ion Ratio Lower Upper 

78 100 
0 0.0 0.0 0.0 
0 0.0 0.0 0.0 
0 0.0 0.0 0.0 

p.bundance Ion 78.00 (77.70 to 78.70): 06635.0 

12.48 
1500 

1000 ~ 

500 

0 JrN 
ime-> 12.30 12.40 12~50 12~60 12.70 

#44 
Tolu 
Cone 
RT: 
Delt 
Lab 
Aeq: 

Tgt 
Ion 

92 
91 
65 
39 

ene 
en: 2.12 ug/l 
18.32 min Sean# 1487 
a R.T. 0.02 min 
File: Q6635.D 

15 Sep 99 6:49 pm 

Ion:92.05 Resp: 11899 
Ratio Lower Upper 
100 
168.5 

23.2 
27.7 

136.5 
19.2 
21.4 

204.7 
28.8 
32.0 

p.bundance Ion 92.05 (91.75 to 92.75): 06635.0 
Ion 91.05 (90.75 to 91.75): 06635.0 
Ion 64 95 (84.65 to 65.65): 06635.0 
Ion 39.00 (38.70 to 39.70): 06635.0 5000 

4000 

3000 

2000 

" / 
1000 , 

oj'l 

0 
I "1""1""1""1 

ime-> 182018 3018.4018.5018.60 
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/'Ibundance Scan 1660 (20.233 min): Q5485.D (-) 
4 

Re50 

I.J 0 il,1 112 
139 159 201 221 271 300 321 348 

rn/z-> 40 60 80 100120140160180200220 240' 2~;; ~~o '360 3~O 3.\0" 
i"'bundance Scan 1779 (21.558 min): 06635.D 

1 7 

82 

Ra~ 

54 

31, .1, 99 
0 

150 292 

rn/z > 40 60 80 100 120 140 160 180 200 2fo2.\02~;; 2~O' 360 3~0 '340 ' 
i"'bundance Scan 1779 (21.558 min): 06635.D (-) 

1 7 

Sub 
82 

50 

I 3.1, ..L 99 150 292 
0 

4'0 100 120 140 160 180 200 220 240 260 280 300 320 _i40 rn/z-> 60 80 

bundance Scan 1679 (20.444 min): Q5485.D (-) 

Re50 
133 

T,I~, ,t"", ,m, ,1,~9""", ,~~r 280 320 
rn 1""1""1" 

51 

Iz-> 40 60 80 10 o 120 140 160 180 200 220 240 260 280 300 320 
undance 

Ra~ 

51 

o 'rrI'l'MI'ft'I'I-I'I1' 

~1 
I 

- Scan 1806 (21.857 min): Q6635.D 

106 

J Il25 150 172 
1 r, i I I , I I ' , , , I' I ! I I ' I I , I' , , "1' "1' " '1' I I " I Ii, 

Iz-> 40 60 80 10 o 120 140 160 180 200 220 240 260 280 300 320 
undance 

Sub 
50 

51 

o -'n-t11++'rl'J'i'T'7,,~ 

91 
SCan 1806 (21.857 min): Q6635 D (-) 

106 

125 150 172 . r,~ i" j , I'" i r ii'" I' , j' I' ii' i 'T'l' " , " " I • 

Iz-> 40 60 80 10 o 120 140 160 180 200 220 240 260 280 300 320 

#52 
1-ChloroHexane 
Coneen: 1. 59 ug/l 
RT: 21.56 min Sean# 177 
Delta R.T. -0.07 min 
Lab File: Q6635.D 
Acq: 15 Sep 99 6:49 pm 

Tgt Ion:55 Resp: 6619 
Ion Ratio Lower Upper 

55 100 
91 6.3 85.4 128.0 
69 0.0 21.3 31. 9 
42 233.2 47.6 71.4 

Abundance Ion 55.00 (54.70 to 55.70): 06635.D 
10000 Ion 91.00 (90.70 to 91.70): 06635.D 

Ion 69.00 (68.70 to 69.70): Q6635.D 
Ion 42.00 (41.70 to 42.70)' 06635.D 

8000 

6000 (V 

4000 

~~\) 2000 . 

0 
Time-> 

i j " I' I I I 1"" I I , 

21.40 2150 21.60 21.70 21.80 

#55 
Ethylbenz ene 
Coneen: 4 .37 ug/l 

9 

# 
# 
# 

RT: 21. 86 
Delta R.T 
Lab File: 

min Sean# 1806 
0.01 min 

Q6635.D 
Acq: 15 S ep 99 6:49 pm 

Tgt Ion:9 1 Resp: 44639 
Ion Rati 0 Lower Upper 

91 100 
106 17. 4 7.3 47.3 

a o. 0 0.0 0.0 
a O. a 0.0 0.0 

Abundance Ion 91. 
Ion 106. 

00 (90 70 to 91.70): Q6635.D 
00 (105.70 to 106.70): 06635. 

7000 
21.86 

6000 

5000 

4000 

3000 

2000 

1000 

O~' 
ime-> 21.6021 

I"" I" 'I' , 
70218021.9022.0022.10 

Q6635.D Q82W0915.M Wed Sep 15 19:24:18 1999 GCHS8909 Page 7 
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r-bundanee 

Re~ 

0 
mlz > 
r-bundanee 

Ra?6 

0 
m/z-> 
"bundanee 

Sub 
50 

0 
mlz·-> 

bundance 

Re~ 

o 
Iz-> 
bundance 

Ra?6 

Scan 1707 (20.754 min): 05485.0 (-) 
91 

39 

T t 61~ .~ 13 134 172 216 286 

40 60 80 1001201401'60180200220240260280 :i60 320 340 
Scan 1830 (22.124 min): 06635.0 

91 

39 63 

;11;llllllJ, II ~~9 143 192 231 332350 

40 6'0 80 100 120 140 160 180 200 220 240 260 280 :ioo 320 31L 
Scan 1830 (22.124 min): 06635.0 (-) 

E~ 

97 231 
143 192 

42 332350 

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 

Scan 1788 (21.653 min): 05485.0 (-) 

106 

39 

136 171 189 240 285 324 
rll",rTTTT 

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 
Scan 1899 (22.889 min): 06635.0 .. . ~-

106 

39 

211 277 

~/Z-> 0 ~4~0-6-t'01'n'l8'1-0ril',l TiOOI'n-f,12~"; ~~' '; ~~' '; ~~' '26~' '2~~' '2~~' '2~~' '2~~ '3603~On 
fbundanee Scan 1899 (22 889 min): 06635.0 (-) . .. 

Sub 
50 

51 
1 7 211 277 

o i".1't+1'f>rt1IrH'r++""'n-, I ' " r" " I Ii Ii I " Ii I " " I i I" I I T 1 

I11/z--> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 

#57 
m+p-Xylene 
Concen: 1.42 ug/l 
RT: 22.12 min Scan# 183 
Delta R.T. -0.02 min 
Lab File: Q6635.D 
Acq: 15 Sep 99 6:49 pm 

Tgt Ion:106.05 Resp: 
Ion Ratio Lower Upper 
106 100 

91 169.0 201. 2 241. 2 
51 38.3 13.0 53.0 

0 0.0 0.0 0.0 
r-bundaneelon 106.05 (105.75 to 106.75): 06635. 

3500 Ion 91.05 (90.75 to 91.75)' 06635.0 
Ion 51.05 (50.75 to 51.75)' 06635.0 

3000 

2500 

2000 

:::~P&~ 500 

o /\ ""t; 
22: 10 22 20- 22'30' Ime-> 

#58 
o-Xylene 
Concen: 5.99 ug/l 

o 

4964 

# 

RT: 22.89 min Scan# 1899 
Delta R.T. -0.04 min 
Lab File: Q6635.D 
Acq: 15 Sep 99 6:49 pm 

Tgt Ion:106.05 Resp: 22671 
Ion Ratio Lower Upper 
106 100 

91 195.8 195.3 292.9 
51 32.6 53.0 79.6# 

0 0.0 0.0 0.0 
bundaneelon 106.05 (105.75 to 106:75): 06635. 

Ion 91.05 (90.75 to 9(75): 06635.0 
10000 Ion 51.05 (50.75 to 5175): 06635.0 

8000 

6000 

4000 

2000 \ 

~ 
,- '-T"'"""T 

ime-> 22.70 22.80 22.90 2300 2310 
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bundance Scan 1938 (23.3'16 min): 05485.D (-) 

Re!lb 

147 168 186 209 231 281 329345 o ~'M'\~nlIT'AAlWh--h_W";';;~11 ' , 'I iii iii i til iii' I' iii I i 11'1" i' I' i 
Iz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 
bundance Scan 2028 (24 320 min): 06635.D 

Ra!fli 

65 
176 281 

o \-rl1lJ<11.1if#f.-!1Ji.r'rr.fn1l'
13
!r

8;"""yn-,t \9,~, , I"" I ' .. , I .... I ... , I ... , I " rcr= 
Iz--> 40 60 80 100120 140 160 180200 220240260280300320340 
blindanee' Scan 2028 (24 320 min) 06635.D (-) 

Sub 
50 

65 
281 

#61 
Isopropylbenzene 
Coneen: 1.03 ug/l 
RT: 23.S8 min Sean# 1961 
Delta R.T. -0.03 min 
Lab File: Q663S.D 
Aeq: IS Sep 99 6:49 pm 

Tgt Ion:10S.0S Resp: 12487 
Ion Ratio Lower Upper 
lOS 100 
120 20.6 18.6 28.0 

76 0.0 1.4 2.2# 
o 0.0 0.0 0.0 

2500 

2000 

#66 
n-Propylbenzene 
Coneen: 2.S9 ug/l 
RT: 24.32 min Sean# 2028 
Delta R.T. -0.02 min 
Lab File: Q663S.D 
Aeq: IS Sep 99 6:49 pm 

Tgt Ion:91 Resp: 28563 
Ion Ratio Lower Upper 

91 100 
120 15.4 0.5 40.5 

77 10.3 0.0 29.0 
105 2.2 0.0 23.4 

bundanee Ion 91.00 (90.70 10 91.70): 06635.D 
8000 Ion 120.10 (119.80 10 120.80). 06635. 

Ion 77.00 (76.70 10 77.70): 06635 D 
Ion 105.00 (104.70 10105.70)' 06635. 

6000 

24.32 

I 
4000 

2000 

0'., 19,~", I "il""I""~"jjli"'I'" I,n I o¥:~~£~~~~~ 
Iz--> 40 60 80 100 120 140 1!5.o 180200220240260280300320340 !rIme··> 24.10 24.20 24.30 24.40 2450 
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~bundance Scan 1973 (23.705 min): Q54B5.D (-) 
9 1 5 

Re4b 120 
39 

63 

,J: ]j :1: 
0 li,n33 154 173 190 248 

rn/z-> 40 60 80 H\O 120 140 160 180 200 220 240 
f'\bundance Scan 2056 (24.631 min). Q6635.D 

1 5 

Ra~ 
120 

I 77 9
1

1 
1,1 II ~I~ ,;,Ii, J III 144 lI4 1~6 209 237 

0 
100 140 

iii Iii i i 

rn/z-> 40 60 80 120 160 180 200 220 240 
fbundance Scan 2056 (24.631 min): Q6635.D (-) 

1 5 

Sub 
50 120 

~ll51 77 9
1
:, 

I, ,,,~,5 ;Ii III 
144 1851~6209 237 

0 
I11/z-> 40 

bundance 

Re4b 

39 58 
o "\ " ",.'\"' 

Iz-> 40 60 
bundance 

I 
Ra~ 

51 

o I, ~~iJ, 
Iz-> 40 60 
bundance 

I 
Sub i 

50 : 

51 

o ,., "",'1-'1'-

Iz-> 40 60 

60 80 100 120 140 160 180 200 220 240 

Scan 2033 (24.370 min). Q5485.D (-) 
1 5 

7[ 1 1 157 192 213 236 264 338 
1'1 rT iii iii i j iii iii iii t iii Iii i t i 

BO 100 120 140 160 180 200 220 240 260 280 300 320 340 
Scan 2112 (25.252 min): Q6635.D 

1 5 

JJ J,I 174 234 272 
'-'-"! -, r, ]" 't ii' i t i' i' t '" t ii' i j i i 

BO 100 120 140 160 180200220240260 2BO 300 320 340 
Scan 2112 (25.252 min) Q663S.D (-) 

1 5 

JI 1 1 176 234 272 
, 8'0 100 120 140 160 180 200220 2~0 2~0 2$0 '360' 3~0' '340' 

#68 
1,3,5-Trimethylbenzene 
Concen: 3_52 ug/l 
RT: 24_63 min Scan# 205 
Delta R_T. -0.03 min 
Lab File: Q6635.D 
Acq: 15 Sep 99 6:49 pm 

Tgt Ion:105.05 Resp: 2 
Ion Ratio Lower Upper 
105 100 
120 39.5 25.5 65.5 

91 17.7 27.3 67.3 
77 8.2 0.0 34.2 

fbundancelon 105.05 (104.75 to 105.75): Q6635. 
Ion 120.10 (119.80 to 120.80): Q6635. 
Ion 91.05 (90.75 to 91.75): Q6635.D 

20000 Ion 77.00 (76.70 to 77.70): Q6635.D 

15000 ( 

10000 

5000 

~ )j 
0 

ime-> 24.50 24~60 2bo 24.80 24.90 

#70 
1,2 
Con 

,4-Trimethylbenzene 
cen: 12.82 ug/l 

6 

3510 

# 

RT: 25.25 min Scan# 2112 
Del 
Lab 
Acq 

Tgt 
Ion 
105 
120 

77 
91 

ta R.T. -0.02 min 
File: Q6635.D 

: 15 Sep 99 6:49 pm 

Ion:105.05 Resp: 81020 
Ratio Lower Upper 
100 
34.2 
19.8 
10.8 

21. 7 
0.0 
0_0 

61. 7 
34.7 
37.4 

Abunda "celOli 105.05 (104.75 to 105.75): Q6635. 

200 

150 

100 

50 

ime--> 

Ion 120.10 (119.BO to 120.BO): Q6635. 
Ion 77.00 (76.70 to 77.70): Q6635.D 

00 Ion 91.05 (90.75 to 91.75): Q6635.D 

I 

00 ! 25.25 

00 

o "~'i'" 1""1""1""1" 
250025.1025.2025.3025.4025.50 . 
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i"'bundance 

Rego 

0 
m/z-> 
Abundance 

Ra~ 

0 
m/z-> 
Abundance 

Sub 
50 

0 
m/z-> 

undance 

Rego 

Scan 2058 (24.647 min): 05485.D (.) 
1 5 

37, ~11 7~ 9,1 
119 T 174 192 231 269 301 

40 60 80 100 ;;'0 140 160 180 ico i20 i40 260 280 300 
Scan 2137 (25.530 min): 06635.D 

1 5 

44 
91 

dll~181 17~1 Jill aOT II 
40 60 80 100 120 140 160 180 200 220 240 260 280 300 

Scan 2137 (25.530 min): 06635.D (.) 
p H4 

74 
94 116 

40 60 80 100 120 140 160 180 200 220 240 260 280 300 .. 

39 65 

Scan 2145 (25.612 min): 05485.D (.) 
1 

146 

o -'rrI'/I"I'I,.AJII '-_rlYk-D'n'I-rI\",,,..,17,,,5T-rr"Tmo;,21~,, , , , ' , , , , ' , , , , ,~?~, 
40 60 80 100 120 140 160 180 200 220 240 260 280 

Scan 2211 (26.351 min): 06635.D --
Iz-> 
bundance 

Ra~ 91 105 
I 

51 65 I 

1 9 

134
150 

o-'rrI"l'++WII,I, "Ii, ",I 207."", ~,(9 , ,,~~,\, ., 
z-> 

bundance 

Sub 
50 

40 60 80 100 120 140 160 180 200 220 240 260 280 
Scan 2211 (26.351 min): 06635.D (-) 

1 9 

134 

55 91 
4 149 185 207 246 281 

#71 
See-Butylbenzene 
Coneen: 0.65 ug/l 
RT: 25.53 min Sean# 213 
Delta R.T. 0.01 min 
Lab File: Q6635.D 
Aeq: 15 Sep 99 6:49 pm 

Tgt Ion:105.05 Resp: 
Ion Ratio Lower Upper 
105 100 
134 18.9 0.7 40.7 

91 21. 7 0.0 35.6 
77 0.0 0.0 34.7 

Abundancelon 105.05 (104.75 to 105.75): 06635. 
Ion 134.05 (133.75 to 134.75): 06635. 

2500 Ion 91.05 (90.75 to 91.75): 06635.D 
Ion 77.00 (76.70 to 77.70): 06635 D 

2000 

1500 

\~ 1000 

500 

~~~ 0 
Time-> 25.40 2550 25.60 25.70 

#75 
n-Butylbenzene 
Coneen: 0.85 ug/l 

7 

6393 

RT: 26.35 min Sean# 2211 
Delta R.T. -0.04 min 
Lab File: Q6635.D 
Aeq: 15 Sep 99 6:49 pm 

Tgt 
Ion 

91 
92 

134 
65 

Ion:91.05 Resp: 5057 
Ratio Lower Upper 
100 

25.4 
42.6 
32.9 

34.5 
3.9 
0.0 

74.5# 
43.9 
34.2 

bundance Ion 9'-'05 (9il75 to 91.75): 06635.D 
Ion 92.05 (91.75 to 92.75): 06635.D 

2500 Ion 134.15 (133.85 to 134.85): 06635. 
Ion 64 95 (64.65 to 65.65): 06635.D 

2000 

1500 2635 , 

1000 

\. 
500 

0 , ,:~ ,- , , ,', Iii, , , ~. , , , I 0 ,- i ' 
Iz-> 40 60 80 100 120 

Q6635.D Q82W091S.M 

140 160 180 200 220 240 260 280 ime-> 

Wed Sep 15 19:25:12 1999 

26.30 26.40 
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146 

44 

Ra~ 

181 

Sub 73 

50 

bundance------'S"'ca;cn::c2"'2"'6<5"(2"'6".9"43..-;;;m:c;in"'). 0"'54""'85<.D"'(-') --------, 

157 
7 

Re~ 

175 237 269 
0 , r "'1 r'r i I Iii, r j • , I I ' Iii 1 iii I I I , 

Iz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 
--bundance Scan 2328 (27.649 rilln) 06635.D 

1 9 

#76 
1,2-Diehlorobenzene 
Coneen: 0.80 ug/l 
RT: 26.45 min Sean# 2220 
Delta R.T. -0.01 min 
Lab File: Q6635.D 
Aeq: 15 Sep 99 6:49 pm 

Tgt Ion:145.95 Resp: 4079 
Ion Ratio Lower Upper 
146 100 
148 72.7 40.7 80.7 
111 31. 2 18.1 58.1 

75 7.3 17.6 57.6# 

147.95 (147.65 to 06635. 
1200 111.00 (110.70 to 111.70): 06635. 

Ion 75.00 (74.70 to 75.70): 06635.D 

1000 

800 

600 

400 

#77 
1,2-Dibromo-3-Chloropropane 
Coneen: 0.59 ug/l 
RT: 27.65 min Sean# 2328 
Delta R_T. 0.01 min 
Lab File: Q6635.D 
Aeq: 15 Sep 99 6:49 pm 

Tgt Ion:74.9 Resp: 467 
Ion Ratio Lower Upper 

75 100 
0 0.0 0.0 0.0 
0 0.0 0.0 0.0 
0 0.0 0.0 0.0 Ra~ 

134 ~undance Ion 74.90 (74.60 to 75.60): 06635 D I 

I 

! 
39 91 300 

0
1

• .\~ 105 148 175 195 
'-I ' I "! , , I " " I ' I " Iii Ii I " , I I Ii 250 

40 60 80 100 120 140 160 180 200 220 240 260 280 
Scan 2328 (27 649' min) 06635.D (-) 

200 27.65 
1 9 

150 

Sub 
50 134 100 

39 91 50 I , 
104 148 175 207 ,If o· 0 I '''1''''1'' '1""1" ~ -I ' , \ I i I I I I I I I Iii iii t • 

Iz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 ime--> 27.62 27.64 27.66 27.68 2770 
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Abundanee Scan 2404 (28.485 min): Q5485.D (-) #81 
1 8 Naphthalene 

Concen: 12.96 ug/l 
RT: 29.10 min Scan# 245 9 

Re~ Delta R.T. -0.03 min 
Lab File: Q6635.D 
Acq: 15 Sep 99 6:49 pm 

51 r lj2 

0 3~( L: 146 165 184 207 256 280 Tgt Ion:128.05 Resp: 5 
mlz-> 40 6'0 80 100 120 140 160 1110 200 220 240 260 2aO Ion Ratio Lower Upper 
""bundanee Scan 2459 (29.102 min): 06635.D 

1 8 128 100 

7156 

102 6.7 0.0 30.4 
64 7.8 0.0 25_1 

Ra~ 0 0.0 0.0 0.0 
Abundaneelon 128.05 (127.7510 128.75): Q6635. 

Ion 102.05 (101.7510 102.75): Q6635. 

10000 Ion 63.95 (63 65 to 64.65): Q6635.0 

,sf 614 It 1~2 177 207 237 
0 

6'0 120 
Ii" I ) I " ") iii)"") . , ')""!" 29.10 

mlz-> 40 80 100 140 160 180 200 220 240 260 280 8000 
""bundanee Scan 2459 (29.102 min): Q6635.0 (-) 

1 8 
. 

6000 

Sub 4000 
50 

2000 

38 ll. .11 ~~ 87 ~2 177 207 237 0 J~ 
0 

120 180 280 28.9029:00;9';029'20 29'30 29'~0 • mlz-> 40 60 80 100 140 160 200 220 240 260 ime-> 

Q6635.D Q82W091S M Wed Sep 15 19:25:33 1999 GCH58909 Page 13 
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Quantitation Report (Not Reviewed) 

Q Data File C:\HPCHEM\1\DATA\Q6636.D Vial: 6 
Acq On 15 Sep 99 7:27 pm Operator: HMP 
Sample WP3906-5 "3 (" c.-, L- -...A- cf b cp I Inst GC/MS Ins 
Misc 5970-Q; Multiplr: 1. 00 
Quant Time: Sep 15 20:00 1999 Quant Results File: Q82W0915.RES 

Quant Method 
Title 

C:\HPCHEM\1\METHODS\Q82W0915.M 

Last Update 
Response via 
DataAcq Meth 

VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Initial Calibration 
Q82W0915 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 

1) Pentafluorobenzene 11. 84 
29 ) 1,4-Difluorobenzene 13 .,89 
47) Chlorobenzene-d5 21. 54 
60 ) 1,4-Dichlorobenzene-d4 25.84 

System Monitoring Compounds 
27) 1,2-Dichloroethane-d4 12.49 
Surrogate Spike 50.000 Range 65 

28) Dibromofluoromethane 11. 52 
Surrogate Spike 50.000 Range 75 

43) Toluene-d8 18.15 
Surrogate Spike 50.000 Range 82 

46 ) P-Bromofluorobenzene 23.92 
Surrogate Spike 50.000 Range 69 

\rget Compounds 
,0) 1,1 DiGRleropropene 
52) 1-ChloroHexane -------

11.84, 
21.53 
29.10 ,81) Napht~ 

C 

168 489114 
114 506055 
117 394909 
152 190587 

65 199395 
- 135 Recovery 
III 302228 

- 129 Recovery 
98 491075 

- 120 Recovery 
95 248123 

- 125 Recovery 

75,,==",9=-122 ,--
55 2834 

128 6152 

(#) ~ qualifier out of range (m) ~ manual integratiun 

50.00 
50.00 
50.00 
50.00 

41.47 
~ 

46.47 
~ 

49.81 

49.23 
~ 

3 8A 
0.69 
1. 35 

ug/l 0.02 
ug/l 0.00 
ug/l -0.02 
ug/l -0.01 

ug/l 0.02 
82.94% 

ug/l 0.00 
92.94% 

ug/l 0.01 
99.62% 

ug/l -0.02 
98.46% 

llg/J 
ug/l 
ug/l 

Qvalue 
jt~~rr'I 26 
# 1 
tviS' 82 

Q6636.D Q82W091S.M Wed Sep 15 20:00:36 1999 GCHS8909 Page 1 
./-/6'1 



Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

bundanee 

270000 

260000 

250000 

240000 

230000 

220000 

210000 

200000 

190000 

180000 

170000 

160000 

150000 

140000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6636.D 
15 Sep 99 7:27 pm 
WP3906-5 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Sep 15 20:00 1999 Quant Results File: 

C:\HPCHEM\1\METHODS\Q82W0915.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Multiple Level Calibration 

TIC: Q6636.D 

"' oJ -• 'ii 
E e 
0 , 
'E 
E e 
is 1= 

I "' u .; 
~ l: -• 

J 
0 

'" 

" -~ -• n e 
0 , 

" ~. 

~ 
'I 
" " ' 1 

I 
I , ! 

, i 
I 

, 

6 
HMP 
GC/MS Ins 
1. 00 
Q82W0915.RES 

'~ 
, 
'''''''"'~~=~~ ~~~,-,,:,---:: r'~''''''' • 

. I '" Ii" I I ' , I 'I I I T I I , , I I • , , , I I I I , 1 ' i , I I , I I I ' , • i 

400 500 6.00 7.00 8.00 gOO 10.00 11.00 12.00 1300 '400 15.00 16.00 

Q6636.D Q82W091S.M Wed Sep 15 20:00:48 1999 GCH~8909 Page 2 
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Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

bundance 

270000 

260000 

250000 

240000 

230000 

220000 

210000 

200000 

190000 

180000 

'70000 

160000 

150000 

140000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 i 

40000 : 

30000: 

20000 

10000 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6636.D 
15 Sep 99 7:27 pm 
WP3906-5 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Sep 15 20:00 1999 Quant Results File: 

"' ai • c • 
~ 
>-

C:\HPCHEM\1\METHODS\Q82W0915.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Multiple Level Calibration 

TIC: Q6636,D 

I 
o 
.I: 

....... """'''",,, ..... ' 

>-

t z 

6 
HMP 
GC/MS Ins 
1. 00 
Q82W0915.RES 

~ime-> 0 "' .. ~ 7'00' '1'8'00' '1'9:00' '20'00' 21 00' '22'00' '23'00' '24:00' '25'00 
I ' , , , ( , I I I j , Ii' i 

26 00 27.00 28,00 29.00 30 00 

Q6636.D Q82W0915.M Wed Sep 15 20:00:54 1999 GCH58909 Page 3 
../-/"7/ 



Ra?1j 

Sub 

bundance 

Re40 

69 

0 
Iz-> 40 60 80 
bundance 

82 

Ra?1j 

54 

99 

Scan 1660 (20.233 min): Q5 485.D (-) 

139 159 201 221 271 300 321 348 
TlTI '-j"I')""j""i"")"""" 

40 260 280 300 320 340 100120140 160 1802002202 
Scan 1777 (21.531 minfa 6636.D 

1 7 

260 
'1""1""1""1""1,1"1 ,111 

o }~,l 99 137 171 192 
,'rl1'~.;,:nm"r":-;'icn~rrr,rr;:'i-n'" I ' 

z-> 40 60 
bundance 

I 
I 

Sub 
50 

54 

O· 37 
, . ., ""'~'r" 

Iz-> 40 60 

80 

82 

80 

40 260 280 300 320 340 1001201401601802002202 
Scan 1777 (21.531 min) Q6 636 D (.) 
1 7 

99 137 171 192 260 
'" '1""1""1""1""1"" 

100120140 1601802002202 40 260 280 300 320 340 

#30 
1,1-Diehloropropene 
Coneen: 3.88 ug/l 
RT: 11.84 min Sean# 904 
Delta R.T. -0.04 min 
Lab File: Q6636.D 
Aeq: 15 Sep 99 7:27 pm 

Tgt Ion:75 Resp: 27722 
Ion Ratio Lower Upper 

75 100 
110 2.4 20.7 31.1# 

39 0.0 64.3 96.5# 
77 0.3 22.1 33.1# 

4000 

#52 
1-Ch 
Cone 

loroHexane 
en: 0.69 ug/l 

RT: 
Delt 
Lab 

21.53 min Sean# 1777 
a R.T. -0.10 min 
File: Q6636. D 

Aeq: 

Tgt 
Ion 

55 
91 
69 
42 

15 Sep 99 7:27 pm 

Ion:55 
Ratio 
100 
16.3 

0.0 
240.6 

Resp: 
Lower 

85.4 
21.3 
47.6 

2834 
Upper 

128.0# 
31. 9# 
71.4# 

f'\bundan eeion 55.00 (54.70 to 55.70): Q6636.D 
Ion 91.00 (90.70 to 91.70): Q6636.D 
Ion 69.00 (68.70 to 69.70): Q6636.D 
Ion 42.00 (41.70 to 42.70): Q6636.D 

5000 

4000 

3000 

2000 

21.53 
1000 

0 
frime--> 

'ii i r iii iii 
2140 21.45 21.50 21.55 

Q6636.D Q82W0915.M Wed Sep 15 20:01:13 1999 GCH58909 



bundance 

Re~ 

Scan 2404 (28.485 min). 05485.0 (-) 
1 8 

102 

0~~~~~~~~~~1~46~1~6~5~1~8~4~2~0~7~~~2~5~6~2~8~0~ 
Iz-> 40 60 
bundance 

Ra~ 
44 

80 100 120 140 160 180 200 220 240 260 280 
Scan 2459 (29.098 min): 06636 0 

1 8 

145 

284 

0~~~~~~~4ri~~~~~~~~~~~~~ 
Iz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 
bundance Scan 2459 (29.098 min): 06636.0 (-) 

Sub 
50 

1 8 

284 

O~~~~~~~~~~~~~~ 

#81 
Naphthalene 
Coneen: 1.35 ug/l 
RT: 29.10 min Sean# 2459 
Delta R.T. -0.03 min 
Lab File: Q6636.D 
Aeq: 15 Sep 99 7:27 pm 

Tgt Ion:128.05 Resp: 
Ion Ratio Lower Upper 
128 100 
102 16.3 0.0 30.4 

64 12.9 0.0 25.1 
o 0.0 0.0 0.0 

bundancelon 128.05 (127.75 to 128.75): 06636. 
Ion 102.05 (101.75 to 102.75): 06636. 

1200 Ion 63.95 (63.65 to 64.65): 06636.0 

29.10 

6152 

Iz--> 40 60 80 100 120 140 160 180 200 220 240 260 280"--i...,im",e",-=> __ -,2,..9",.0",0--,2",9"-.1",0~2",9,-,2",0~2",9,,..3,...0,---, 

Q6636.D Q82W0915.M Wed Sep 15 20:01:2~ 1999 GCH58909 Page 5 
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Quantitation Report (Not Reviewed) Q 
Data File C:\HPCHEM\1\DATA\Q6634.D Vial: 4 
Aeq On 15 Sep 99 6:11 pm Operator: HMP 
Sample WP3 906 -3 "3 ~ ~l...'Iv'-.?""i-¢ I Inst GC/MS Ins 
Mise 5970-Q; Multiplr: 1. 00 
Quant Time: Sep 15 18:44 1999 Quant Results File: Q82W0915.RES 

Quant Method 
Title 
Last Update 
Response via 
DataAeq Meth 

C:\HPCHEM\1\METHODS\Q82W0915.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Initial Calibration 
Q82W0915 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 

1) Pentafluorobenzene 
29) 1,4-Difluorobenzene 
47) Chlorobenzene-d5 
60) 1,4-Dichlorobenzene-d4 

System Monitoring Compounds 
27) 1,2-Dichloroethane-d4 
Surrogate Spike 50.000 

28) Dibromofluoromethane 
Surrogate Spike 50.000 

43) Toluene-d8 
Surrogate Spike 50.000 

46) P-Bromofluorobenzene 
Surrogate Spike 

trget Compounds 
~ Acet 

22) 2-Butanone 
25) Chloroform 

50.000 

30 -Dichloro ro ene 
79) 1,2,4-Trichloroben 
80) Hexachlorob~==~ 

11.84 
13.90 
21.56 
25.84 

12.48 
Range 65 -

11.54 
Range 75 -

18.14 
Range 82 -

23.92 
Range 69 -

0 
10.45 
11.09 

28.74 
28.88 
29.10 

168 489190 50.00 ug/l 0.02 
114 509923 50.00 ug/l 0.02 
117 393507 50.00 ug/l 0.00 
152 191867 50.00 ug/l 0.00 

65 202807 42.17 ug/l 0.02 
135 Recovery = 84.34% 

111 309396 47.56 ug/l 0.02 
129 Recovery = 95.12% 
98 488633 49.19 ug/l 0.00 
120 Recovery 98.38% 
95 251649 49.55 ug/l -0.02 
125 Recovery 99.10% 

43 1. 69 u 
43 881 0.60 ug 
83 ----o:"rug7r--- 86 
75 23416 3.25 u I # IJlII 26 

180 2268 0.55 ug/l # 53 
225 1531 0.59 ug/l # 44 
128 4048 90 81) Nap 

82) 1,2',~-~r~l~c~~o~r~o~e~n~z3e~~----~~~--~7r-----r.~·cr-----~ 
0.88 ug/l 

8 o -:-'ffl---ug fl - 88 

~"'''' 

-----------~-~---------------------------------------- -------------------

(#) = qualifier out of range (m) = manual integration 
Q6634.D Q82W0915.M Wed Sep 15 18:44:59 1999 GCH58909 Page 1 
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Data File 
Aeq On 
Sample 
Mise 
Quant Time: 

Method 
Title 
Last Update 
Response via 

~bundance 

520000 

500000 

480000 

460000 

440000 

420000 

400000 

380000 

360000 

340000 

320000 

300000 

280000 

260000 

240000 

220000 

200000 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6634.D 
15 Sep 99 6:11 pm 
WP3906-3 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Sep 15 18:44 1999 Quant Results File: 

C:\HPCHEM\1\METHODS\Q82W0915.M 
VOA 8260 + Acrylonitrile AQ Calibration 
wed Sep 15 14:29:57 1999 
Multiple Level Calibration 

TIC: 06634.D 

'" oi c • 
~ 
E e g., 

i l 
"I 
i 
v .. 

'" -i 
'l 
c • £, 
• g 
~ 
~ 

~ 

If 
I 

I 
i 

,; 
c • N 
C 

~ e 
0 , 
'E 

" ~. 

4 
HMP 
GC/MS Ins 
1. 00 
Q82W0915.RES 

~ 0 ~ 
ime-> 2.00 

'''''''--;:-;c-r;~'''';' ~~---~~'~'; ..... ~ ~ .. ,,-...,I~~,";-\..:;--;,r:::;::o;:'~~;"; I ,-" iii i , i ! iii I I I , -, ' , I I , , I Iii I , I • , iii' ' , , , I I I I , I Iii I Iii 

300 400 5.00 6.00 7.00 800 9.00 10.00 11.00 12.00 1300 14.00 15.00 16.00 

Q6634.D Q82W0915.M wed Sep 15 18:45:12 1999 GCH58909 



Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

bundance 

520000 

500000 

480000 

460000 

440000 

420000 

400000 

380000 

360000 

340000 

\20000 

300000 

280000 

260000 

240000 

220000 

Quantitation Report 

C:\HPCHEM\I\DATA\Q6634.D 
15 Sep 99 6:11 pm 
WP3906-3 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Sep 15 18:44 1999 Quant Results File: 

C:\HPCHEM\I\METHODS\Q82W0915.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Multiple Level Calibration 

TIC: Q6634.D 

-

t 
~. 

200000 w 
,,; .. 

180000 
c • :g ... 

160000 

140000 

120000 

100000 I 

I 
80000 j 

i 
60000 : 

40000· 

20000 

2100 
I' , , , I ' , , i ( , ,j , I' I I I I I , I' "1 

22.00 23.00 24.00 2500 26 00 27.00 28.00 29.00 

Q6634.D Q82W0915.M Wed Sep 15 18:45:17 1999 GCH58909 

4 
HMP 
GC/MS Ins 
1. 00 
Q82W0915.RES 

3000 



Abundance Scan 249 (4.582 min). 05485.0 (-) 
6 1 2 

Reoo 

J 
0 

100118 172 196213232 262280299318 340 

mlz > 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 
~bundance Scan 404 (6.303 min): 06634.0 , 

Ra~ 
154 

71 197214 253 
345 

I 9

1

2 

I 0,4-,-
h,lz··> 100120 140 1'1;0 180 200 220 240 260 280 360 320 340 40 60 80 
!'Ibundance Scan 404 (6.303 min): 06634.0 (-) 

4~ 

Sub 154 
50 71 197 253 

345 

I 9

1

2 

I T 0 
80 100 120 140 160 180 200 220 240 260 280 300 320 340 Inlz > 40 60 

!'Ibundance Scan 484 (7.189 min): 05485.0 (-) , 

Reoo 

a in 
66 8,6 113 152 173 195 222 251 272 323 

h,lz--> 40 
fA.bundance 

Ra~ 
43 

Sub 43 
50 

! 

;;b 80 100 110 110 110 Jo 260
T

220"240' 260' 2~0 360"320" , 

i 
Scan 778 (10.453 min): 06634.0 

T 1j6 2r5 316 

-:I -:r ""1""1' "I' "Ii lIi""I,,,II"" 
100 120 140 160 180 200 220 240 260 280 300 320 

Scan 778 (10.453 min) 06634.0 (-) 

#9 
Acetone 
Coneen: 1. 69 ug/l 
RT: 6.30 min Sean# 404 
Delta R.T. -0.02 min 
Lab File: Q6634.D 
Aeq: 15 Sep 99 6:11 pm 

Tgt Ion:43 Resp: 1848 
Ion Ratio Lower Upper 

43 100 
58 9.0 9.8 14.8 

0 0.0 o . 0 0.0 
0 0.0 0.0 0.0 

Abundance Ion 43.00 (42.70 to 43.70): 06634.0 

500 
Ion 58.00 (57.70 to 58.70): 06634.0 

400 t30 

300 

200 

1\; 100 ( 
0 

ime--> 6.20 6.25 6.30 6.35 

#22 
2-Butanone 
Coneen: 0.60 ug/l 

~ 
(1 

6.40 

RT: 10.45 min Sean# 778 
Delta R.T. 0.02 min 
Lab File: Q6634.D 
Aeq: 15 Sep 99 6:11 pm 

Tgt Ion:43 Resp: 881 
Ion Ratio Lower Upper 

43 100 

# 

72 12.1 4.6 6.8# 
57 0.0 3.6 5.4# 

0 0.0 0.0 0.0 
fJ;undance Ion 43.00 (42.70 to 43.70): 06634.0 

700 Ion 72.00 (71.70 to 72.70): 06634.0 
Ion 57.00 (56.70 to 57.70): 06634.0 i 

600 

10.45 
500 

400 

300 / 

200 

100 

o J,II III 1r 116 2i5 316 0 : 

100 120 140 110 ';80 200 ;~O' 240' '260' '2~0' '360' ,120" , Ime> 
ii' 
10.45 ~-> 40 60 80 

I I 

10.40 

Q6634.D Q82W0915.M Wed Sep 15 18:45:32 1999 GCH58909 Page 4 
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Rego 

bundance Scan 720 (9.807 min): 05485.D (.) 
7 168 

99 

Rego 

o 4.J'\-r!'\+I-c#l't'i'r++c!Ih'r!-c,--!,-,!., , 192 272 

240 260 280 Iz-> 
bundance 

Ra?6 

40 60 80 100 120 140 160 180 200 220 
Scan 905 (11.862 min): 06634.D 

1 8 

99 

137 

40 56 I 192 o -'rr"..,.n+rrI-"'tl'rf~_r+-r-rl··1 ' " I r I ,h-r""-;-'hT~"T"f'~TT"'"TTl~~1 " 
Iz--> 
bundanCe 

Sub 
50 

0 
m/z--> 

40 60 80 100 120 140 160 180 200 220 240 260 280 
Scan 905 (11 862 min): 06634.D (.) 

1 8 

99 

137 
75 118 

37 55 , 192 ,', .' '1""I""j,II I " " I I 

40 60 80 100 120 140 160 180 200 220 240 260 280 

#25 
Chloroform 
Concen: 0.91 ug/l 
RT: 11.09 min Scan# 835 
Delta R.T. -0.04 min 
Lab File: Q6634.D 
Acq: 15 Sep 99 6:11 pm 

Tgt Ion:83 Resp: 
Ion Ratio Lower 

83 100 
85 53.0 43.7 

0 0.0 0.0 
0 0.0 0.0 

#30 
1,1-Dichloropropene 
Concen: 3.25 ug/l 

7263 
Upper 

83.7 
0.0 
0.0 

RT: 11.86 min Scan# 905 
Delta R.T. -0.03 min 
Lab File: Q6634.D 
Acq: 15 Sep 99 6:11 pm 

Tgt Ion:75 Resp: 23416 
Ion Ratio Lower Upper 

75 100 
110 2.1 20.7 31.1# 

39 0.0 64.3 96.5# 
77 0.0 22.1 33.1# 

r
bundanee Ion 75.00 (74.70 to 75.70).06634 D 

Ion 11000 (109.70 to 110.70) 06634 
4000 Ion 39.00 (38.70 to 39.70) 06634 D 

Ion 77.00 (76 70 to 77 70) 06634 D 

i 3000 11.86 

2000 

: II , Iv 

Tlme-->. J~.70 11.80 11.90 12.00 1210 

Q6634.D Q82W0915.M wed Sep 15 18:45:46 1999 GCH58909 Page 5 
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WAb"'u~n~da~n~re~----------~S~~=n~2~3~71·(M2~8.·1"19~m~in"):r0~54"8~5~.D~(n.)~--------··---

1 0 

Re40 74 
109 

37 

145 

-I le~ & ~~ 207 335 
O~~~~~~~mT~~~~~~~~~~~~~~ 

100 120 140 160 180 200 220 240 260 280 300 320 
S~n 2426 (28.737 min): 06634.D 

m/z-> 
Abundance 

Ra?l) 

40 60 80 

1 0 

145 
73 91 207 325 

1'00 120 140 160 180 200 220 240 260 280 300 320 

91 

Scan 2426 (28.737 min): 06634.D (.) 
1 0 

145 
325 

#79 
1,2,4-Triehlorobenzene 
Coneen: 0.55 ug/l 
RT: 28.74 min Scan# 2426 
Delta R.T. -0.03 min 
Lab File: Q6634.D 
Aeq: 15 Sep 99 6:11 pm 

Tgt 
Ion 
180 
182 
145 

74 

Ion:179.95 Resp: 2268 
Ratio Lower Upper 
100 

42.0 
34.6 

0.0 

73.1 
7.2 

10.3 

113.1# 
47.2 
50.3# 

f'\bundanrelon 179.95 (179.65 to 180.65): 06634. 
800 Ion 181.95 (181.65 to 182.65): 06634. 

600 

400 

Ion 144.95 (144.65 to 145.65)' 06634. 
Ion 74.00 (73.70 to 74.70): 06634 D 

'~ 

~~n-rrI-=T fr,-n,112Ir, T I 0 V V, ~L 
100 120 140 160 180 200 ~~~' '~~~' '~~~ '~~~ '~6~' ~~~"" ' ITime-> 28.6028.6528.70 28.75 28~80 28.85 

S~n 2389 (28.319 m,n): 05485.D (.) 
2 5 

260 

281 339 
" 

R~ j,lJ II, IIJI,,~,I 
20 240 260 280 300 320 340 

) 61;"634.D 
Iz-> 40 60 80 100 120 140 160 180 200 2 -,,- r ~"=. ",M' m' 

Ra?l) 225 

, 

243 274 

-" I I 
j""I""I""I""I"I'I" 

20 240 260 280 300 320 340 
bundance 06634 D (.) 

225 

73 

93 193 243 274 

,.J, '1,,,1,,,,,,,,,,,,,,,,,,, 
20 240 260 280 300 320 340 

II J i: 

:! 
0' 

z-> 40 60 80 100 120 140 160 lBO 200 2 

#80 
Hex 
Con 
RT: 
Del 
Lab 
Acq 

Tgt 
Ion 
225 
223 
227 
260 

f'\bund~ 

4 

3 

2 

aehlorobutadiene 
cen: 0.59 ug/l 

28.88 min Scan# 2439 
ta R.T. -0.05 min 
File: Q6634.D 

: 15 Sep 99 6:11 pm 

Ion:224.75 Resp: 1531 
Ratio Lower Upper 
100 

0.0 
33.9 

0.0 

37.1 
40.6 
12.3 

77.1# 
80.6# 
52.3# 

1 00 

o '"iiii'j''' 1''''1"111' " 
ime--:> 28 75 28.BO 2B.B5 2B.90 2B.95 29.00 

Q6634.D Q82W0915.M Wed Sep 15 18:46:06 1999 GCH58909 Page 6 
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bundance--

Re® 

Scan 2404 (28.485 min)' 05485.0 (-) 
1 8 

Iz-> 
0~3~~)k~~~~~~1~4~6~16~5~18~4~~20~7~~~~2~5~6~2~8\'c0 

40 60 80 100 120 140 160 180 200 220 240 260 280 
bundance 

Ra~ 

40 

Scan 2459 (29.104 min): 06634.0 
1 8 

#81 
Naphthalene 
Coneen: 0.88 ug/l 
RT: 29.10 min Sean# 2459 
Delta R.T. -0.03 min 
Lab File: Q6634.D 
Aeq: 15 Sep 99 6:11 pm 

Tgt Ion:128.05 Resp: 
Ion Ratio Lower Upper 
128 100 
102 13.4 0.0 30.4 

64 0.0 0.0 25.1 
o 0.0 0.0 0.0 

bundaneelon 128.05 (127.7510 128.75): 06634. 
Ion 102.05 (101.7510 102.75): 06634. 
Ion 63.95 (63.6510 64.65): 06634.0 

1000 

29.10 

4048 

40 60 80 100 120 140 160 180 200 220 240 260 280 800 

Sub 
50 

36 
50 

Scan 2459 (29.104 min): 06634.0 (-) 
1 8 

600 

Iz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 ime-> 29.00 29.10 29.20 

bundance 

Re® 
74 

37 

0 
Iz--> 40 60 80 
bundance 

44 

Ra~ 

Scan 2437(28.851 min)' 05485.0 (-) 
1 0 

109 145 

259 303 343 
"I "ii"i'I""I""j""I' iil'li I'" 

100 120 140 160 180 200 220 240 260 280 300 320 340 
Scan 2494 (29 492 min): 06634.0 

110 

Ii 
" " 

207 75 

o J,..../j.\1,J,..,.,.,JM.h-rr,110;,\.3 ,I""rrlI4~5 ~ "ii' J. I'" I' Til", I"" I"" I"" I 
/z··> ~ 60 80 100 120 140 160 180200220240260280300320340 
bundance Scan 2494 (29 492 min): 06634.0 (-) 

Sub 
50 

43 

75 
103 

1$0 

Z03 
145 256 

o . ,..l,.I.\,l.",J/lli=\,\,l,,-.-rrrl=, . , " , I • I " , I J " I " " I " " I " " I ' 
Iz--> 40 60 80 100 120 140 160 180 ZOO 220 240 260 280 300 320 340 

#82 
1,2,3-Triehlorobenzene 
Coneen: 0.70 ug/l 
RT: 29.49 min Sean# 2494 
Delta R.T. -0.00 min 
Lab File: Q6634.D 
Aeq: 15 Sep 99 6:11 pm 

Tgt Ion:179.95 Resp: 
Ion Ratio Lower Upper 
180 100 
182 83.4 70.5 110.5 
145 21. 7 14.4 54.4 

74 26.2 14.5 54.5 
bundaneelon 179.95 (179.6510 180.65) 06634. 

800 Ion 181.85 (181.5510 182.55). 06634. 

600 

400 

Ion 144.95 (144.6510 145.65) 06634 
Ion 74.00 (73.70 10 74.70): 06634.0 

200 

0~~,A. 
Tlme--> 29.40 29.50 2960 

2488 

Q6634.D Q82W0915.M Wed Sep 15 18:46:20 19~9 GCH58909 Page 7 
/-)..cx.:> 



Quantitation Report (Not Reviewed) 

~ Data File C:\HPCHEM\1\DATA\Q6681.D Vial: 13 
Acq On 17 Sep 99 5:40 pm Operator: KMC 
Sample WP3906-28 ~t'oC'LlM..qf6 ¢ I Inst GC/MS Ins 
Misc 5970-Q; Multiplr: 1. 00 
Quant Time: Sep 17 18:13 1999 Quant Results File: Q82W0917.RES 

Quant Method 
Title 
Last Update 
Response via 
DataAcq Meth 

C:\HPCHEM\1\METHODS\Q82W0917.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Initial Calibration 
Q82W0917 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 

1) Pentafluorobenzene 11.91 168 471704 50.00 ug/l 0.09 
29 ) 1,4-Difluorobenzene 13.96 114 480130 50.00 ug/l 0.07 
47) Chlorobenzene-d5 21.59 117 368073 50.00 ug/l 0.03 
60) 1,4-Dichlorobenzene-d4 25.83 152 150188 50.00 ug/l -0.02 

System Monitoring Compounds 
27) 1,2-Dichloroethane-d4 12.51 65 184495 39.78 ug/l 0.05 
Surrogate Spike 50.000 Range 65 - 135 Recovery = 79.56% 

28 ) Dibromofluoromethane 11.56 111 284153 45.30 ug/l 0.04 
Surrogate Spike 50.000 Range 75 - 129 Recovery = 90.60% 

43) Toluene-d8 18.17 98 445906 47.68 ug/l 0.04 
Surrogate Spike 50.000 Range 82 - 120 Recovery = 95.36% 

46) P-Bromofluorobenzene 23.94 95 211020 44.13 ug/l 0.00 
Surrogate Spike 50.000 Range 69 - 125 Recovery 88.26% 

"lrget Compounds Qvalue 
,0) l,l-Dichloropropene 1.1. 90 75 19044 2.84 ui/1 lbNrI'25 
52) J rb1OT?IIexdl!e 2' 6 2 55 51133 I 11 llg/ I 1I rr,." 

= 

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration 
Q6681.D Q82W0917.M Fri Sep 17 18:13:54 1999 GCH58909 Page 1 



Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

bundance 

230000 

220000 

210000 

200000 

190000 

180000 

170000 

160000 

150000 

.40000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6681.D 
17 Sep 99 5:40 pm 
WP3906-28 
5970 -Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Sep 17 18:13 1999 Quant Results File: 

C:\HPCHEM\1\METHODS\Q82W0917.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Multiple Level Calibration 

13 
KMC 
GC/MS Ins 
1. 00 
Q82W0917.RES 

-------""-TIC:Q"-6A6=8=1~"D~---------------~ 

'" ,; • ;; 
• E e 
0 
0 

"5 
E e 
" 0 

,; 
c • N 
C • D 

..... e 

I 
0 , 
s 
0 

'" " .; 
1 c • 

~ ;; 

~ ~ 
j Ii 0 

'" Ii 
I ! 

" .". ",":, -~, :::, ~, ~, ~. ":'. ~, ~, :;,~,~,~,";,";,'C;,"';:,""" '''''''''':''.),,':':-'J'":'~ '~~~~:'''-~"':'''-'';'~ 
, I I ' , iii j , , I I ' o '-r-~~rr-rr-~ 

'!.'f~~ 
'I I I , I I I , 

Tlme-> 2.00 3.00 4.00 500 6.00 7.00 8.00 900 1000 11.00 12.00 13.00 1400 1500 16.00 

Q6681.D Q82W0917.M Fri Sep 17 18:14:06 1999 GCH58909 Page 2 



Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

bundance 

230000 

220000 

210000 

200000 

190000 

180000 

170000 

160000 

150000 

140000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6681.D 
17 Sep 99 5:40 pm 
WP3906-28 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Sep 17 18:13 1999 Quant Results File: 

w 
.; 
~ • c • 
~ 

C:\HPCHEM\1\METHODS\Q82W0917.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Sep 15 14:29:57 1999 
Multiple Level Calibration 

TIC: Q6681.D 

< 

I 
\ 

I I,. 

13 
KMC 
GC/MS Ins 
1. 00 
Q82W0917.RES 

I 0 , 

~-

\ ... 
\, ,"'Jo.~_~, :-, ~< ~< ;, ~< ~, ~< :::, :,,", ;" ~, ,;", :"" ;, ":r~i' ;.., :"'. ;" ~, :"", ~, ~, :,", -;-, ~, " ~, :, ~, ~, ~, ",:-, :;", ~i '''''''I).",~,:,,,,:,~,~,~,~,~,~,~,;-::,~,~,~, ~, ,;, ':.:-V. '<...jJ 

1700 18.00 19.00 20.00 2100 2200 23.00 24.00 25.00 2600 2700 28.00 29.00 30.00 

Q6681.D Q82W0917.M Fri Sep 17 18:14:12 1999 GCH58909 Page 3 



I"bundance 

Rem, 

Scan 720 (9.807 min): 05485.D (.) 
168 

99 

I. 137 

.1,60 L I ll1l
8 i I 192 272 

O~~~~~~~¥rtTrl~~~~~~~~nonT~Tn~ 
40 60 80 100 120 1~0 160 180 200 220 240 260 280 m/z-> 

I"bundance 

Ra~ 

Scan 909 (11.903 min): 06681.D 
1 8 

99 

75 117 137 
o ,,~rt,~II' I 'i' T ,I 190 

~> 40 60 80 100 120 140 160 180 200 220 240 260 280 ~ 
I"bundance Scan 909 (11.903 min): 06681.D (.) 

1 8 

Sub 
50 

99 

7,5 117 1F , 
37 61.11 I I I d 190 

O~i ;~, 
",/z-> 40 60 80 100 120 140 160 180 200 220 240 260 280 

bundance Scan 1660 (20.233 min): 05485.D (.) 
1 

Rem, 

69 

o 1,,1 .Ip 
1e 139 159 201 221 271 300 321 348 

Iz-> 
bundance 

Ra~ 

Iz-> 
bundance 

Sub 
50 

40 60 

54 

o 3 I,;."" 
Iz-> 40 60 

80 106 120 140 160 180 200 220 24~ ~~~ zbo '360' 3~0' 340 ' , 
Scan 1785 (21.622 min): 06681 D 

1 7 

82 

I 

,t~~ ,,'.. '" '''''' ,"',,, " """'" " , 
80100120 140 160 180 200 220 240 260 280 300 320 340 

Scan 1785 (21.622 min): 06681 D H 
1 7 --

82 

i 

r 
, 

, 99 149 174 268 ,.I'r',r Tj rT"I'"Tf" , ,[n'I""I""I,ji 
80 100120 140 160 180200220240260280300320340 

#30 
1,1-Dichloropropene 
Concen: 2.84 ug/l 
RT: 11.90 min Scan# 909 
Delta R.T. 0.01 min 
Lab File: Q6681.D 
Acq: 17 Sep 99 5:40 pm 

Tgt 
Ion 

75 
110 

39 
77 

Ion:75 
Ratio 
100 

0.0 
0.8 
0.0 

Resp: 
Lower 

20.7 
64.3 
22.1 

19244 
Upper 

31.1# 
96.5# 
33.1# 

I"bundance Ion 75.00 (74.70 to 75.70): 06681.D 
Ion 110.00 (109.70 to 110.70): 06681. 

3500 Ion 39.00 (38.70 to 39.70): 06681.D 
Ion 77.00 (76.70 to 77.70): 06681.D 

3000 

2500 11.90 

2000 N\II 
1500 Iv 
1000/' 

500 

o dlrAJ'; 
frime-> 11.80 12.00 12.20 

#52 
l-Chl 
Conce 
RT: 2 
Delta 
Lab F 
Acq: 

Tgt I 
Ion 

55 
91 
69 
42 

oroHexane 
n: 1.32 ug/l 
1.62 min Scan# 1785 

R.T. -0.01 min 
ile: Q6681.D 
17 Sep 99 5:40 pm 

on:55 
Ratio 
100 

0.0 
0.0 

191.6 

Resp: 
Lower 

85.4 
21. 3 
47.6 

5033 
Upper 

128.0# 
31. 9# 
71.4# 

Abundance I on 55=00~(=54~.=70=~to~5=5~.7=0)-=0=66=8=1~.D~ 

on 91 00 (90.70 to 91.70) 06681.D 
on 6900 (68.70 to 69.70) 06681.D 
on 4200 (41.70 to 42.70) 06681.D 

4000 : 

I 

3000 

2000 

1000 

I 
01, , i ' i , i \ ' ii' I I I 

ime-> 2140 21.50 21.60 21.70 

Q6681.D Q82W0917.M Fri Sep 17 18:14:31 1999 GCH58909 Page 4 
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Quantitation Report 

C:\HPCHEM\1\DATA\Q6423.D 
21 Aug 99 2:39 pm 

(Not Reviewed) 

Vial: 
Operator: 

7 
HMP 

Data File 
Acq On 
Sample 
Mise 

WP3647-6 "3ft> 0tU"g.C(l- Pi'Lf 
5970-Q; 

Inst 
Multiplr: 

GC/MS Ins 

Quant Time: Aug 21 15:12 1999 Quant Results File: 
1. 00 
Q82W0821.RES 

Quant Method 
Title 
Last Update 
Response via 
DataAcq Meth 

C:\HPCHEM\1\METHODS\Q82W0821.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Aug 18 14:18:02 1999 
Initial Calibration 
Q82W0821 

Internal Standards R.T. Qlon Response Cone Units Dev(Min) 

1) Pentafluorobenzene 10.07 168 939625 50.00 ug/l 0.00 
29) 1,4-Difluorobenzene 11.78 114 954323 50.00 ug/l -0.03 
47) Chlorobenzene-d5 20.37 117 751737 50.00 ug/l -0.04 
60) 1,4-Dichlorobenzene-d4 25.16 152 463801 50.00 ug/l -0.03 

System Monitoring Compounds 
27) 1,2-Dichloroethane-d4 10.64 65 410222 45.07 ug/l -0.04 
Surrogate Spike 50.000 Range 65 - 135 Recovery 90.14% 

28) Dibromofluoromethane 9.84 111 636212 47.30 ug/l -0.04 
Surrogate Spike 50.000 Range 75 - 129 Recovery = 94.60% 

43) Toluene-d8 16.48 98 965740 52.11 ug/l -0.04 
Surrogate Spike 50.000 Range 82 - 120 Recovery = 104.22% 

46) P-Bromofluorobenzene 23.06 95 533322 50.66 ug/l -0.03 
Surrogate Spike 50.000 Range 69 - 125 Recovery = 101. 32% 

·rget Compounds Qvalue 
~~,chl,qIpmethane--. ___ '. _ .... __ . __ .....1,fl._--. .5JJ ~_. __ ~~ .. -.'(h-5'rug/l ~ 91 
5)"Vinyl Chloride 2.57 62 5476 0.79ugll--·~ 65 
6) Chloroethane 3.28 64 7909_·'·-Z-:30 ItJWI 73 

ce one 4.84 43 _~"2'903 1 
.11) Acrolein 4 . .3-9---56 1120 2.25 ug/L ~ 
12) ACrYIOnitr~'le ~.53 53 517 0.55 ug/l # 
20) 1,2-Dichloroet cis) 8.73 96 6189 0.83 ug/l # 
24) Tetra 0 uran 9.15 42 1382 0.80 ug/l 

-' D i hI ro ro ene ;.J loA 

(#) = qualifier out of range (m) = manual integration 
Q6423.D Q82W0821.M Sat Aug 21 15:13:15 1999 GCH58909 Page 1 



Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

!'Ibundance 
650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

>-

I 
" 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6423.D 
21 Aug 99 2:39 pm 
WP3647-6 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Aug 21 15:12 1999 Quant Results File: 

C:\HPCHEM\1\METHODS\Q82W0821.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Aug 18 14:18:02 1999 
Multiple Level Calibration 

TIC: Q6423.D 

J 0" 
',t 

r 
is 

"L. .1 • .1\, .. 1 

7 
HMP 
GC/MS Ins 
1. 00 
Q82W0821.RES 

~ime-> 0 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14:00 15.00 16.00 

Q6423.D Q82W0821.M Sat Aug 21 15:13:29 1999 GCH58909 Page 2 



Data File 
Acq On 
Sample 
Misc 
Quant Time: 

Method 
Title 
Last Update 
Response via 

p,bundance 
650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

'" .; 
l: 
0 • 
~ 
>-

." 

Quantitation Report 

C:\HPCHEM\1\DATA\Q6423.D 
21 Aug 99 2:39 pm 
WP3647-6 
5970-Q; 

Vial: 
Operator: 
Inst 
Multiplr: 

Aug 21 15:12 1999 Quant Results File: 

C:\HPCHEM\1\METHODS\Q82W0821.M 
VOA 8260 + Acrylonitrile AQ Calibration 
Wed Aug 18 14:18:02 1999 
Multiple Level Calibration 

TIC: Q6423.o 

'" .. ,; u 0 

~ • 
~ • • ~ 
e 
0 , 

-

'" l: 
0 • N 
0 

.!i e 
~ 
" 

.. L 

7 
HMP 
GC/MS Ins 
1. 00 
Q82W0821.RES 

~me-> 0~~17'.0~0~~18'.0~0~~19'.0~0~~20".·0~0~~2'1.~OO~~2'2.~OO~~2'3.~00~~2~4:~·00~~2~5.'00~~2~6.'00~~2~7r.0~0~2~8r.0~0~2~9r.0~0~3~Or.O~0~~ 

Q6423.D Q82W0821.M Sat Aug 21 15:13:35 1999 GCH58909 Page 3 



Abundance Scan 44 (2.309 min): 05485.0 (-) #3 
Chloromethane 
Concen: 0.57 ug/l 
RT: 2.47 min Scan# 59 

Re4Q Delta R.T. 0.02 min 
Lab File: Q6423.D 
Acq: 21 Aug 99 2:39 pm 

o ' 67 89 123143 167 193 226 277 304 338 
Tgt Ion:50 Resp: 3988 

m/z--> 40 60 80 100120140160180200220240260280300320340 Ion Ratio Lower Upper 
~bundance Scan 59 (2.474 min): 06423.0 

4 50 100 
52 33.4 8.7 48.7 

0 0.0 0.0 0.0 
Ra?6 0 0.0 0.0 0.0 

Abundance Ion 50.00 (49.70 to 50.70): 06423.0 
Ion 52.00 (51.70 to 52.70): 06423.0 

6
1
4 1000 2.47 

0 
85 106123141 165 186 207225 245 265 288 325344 

~~ VI 
m/z-> 40 60 80 100 120 1'40 160 l' 80 200 220 240 260 280 300 320 340 800 /\ 
lIbundance Scan 59 (2.474 min): 06423.0 (-) 

6~ 

f\J 600 

Sub 400 
/1 50 

D.. 
200 

A \ 40 86 106 138 156173 200 220 238 256 274 296 318 340 0 0 
40 80 100 1201'401'60180200220240260280 :ioo 320 340 '1 

: , ; , I 
m/z-> 60 ime-> 2.40 2.45 2.50 2.55 2.60 2.65 

ft'.bundance Scan 56 (2.442 min): 05485.0 (-) #5 
6 Vinyl Chloride 

Concen: 0.79 ug/l 
RT: 2.57 min Scan# 68 

Re4Q Delta R.T. -0.00 min 
Lab File: Q6423.D 
Acq: 21 Aug 99 2:39 pm 

0 
37 78 104 145 175 208226243 267 325 

40 100 120 1'40 1'60 1'80200220240260280 :ioo :i20 340 
Tgt Ion:62 Resp: 5476 

m/z-> 60 80 Ion Ratio Lower Upper Abundance Scan 68 (2.574 min): 06423.0 
4 62 100 

64 48.5 9.4 49.4 
0 0.0 0.0 0.0 

Ra?6 0 0.0 0.0 0.0 
fbundance Ion 62.00 (61.70 to 62.70): 06423.0 

Ion 64.00 (63.70 to 64.70): 06423.0 

0 ~ 84 103 126143161 186 210226244 262 289 313332 15000 

~ m/z-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 
"\bundance 

€~ 
Scan 68 (2.574 min): 06423.0 (-) 

10000 

Sub 
50 

5000 

~ j
l
2 96 127 158 187 205 238 259 282 315 344 O~ ~ 0 

m/z-> 40 60 80 1'00 1'20 140 160 180 200 220 240 260 280 300 320 340 trime-> 2.50 2.55 2.60 2.65 2.70 2.75 

Q6423.D Q82W0821.M Sat Aug 21 15:13:48 1999 GCH58909 Page 4 



Rei/b 

Ra~ 

Rei/b 

Ra~ 

Sub 
50 

44 

Q6423.D Q82W0821.M 

#6 
Chloroethane 
Coneen: 2.30 
RT: 3.28 min 
Delta R.T. 
Lab File: 
Aeq: 21 Aug 

ug/l 
Sean# 132 

0.03 min 
Q6423.D 
99 2:39 pm 

Tgt Ion:64 Resp: 7909 
Ion Ratio 

64 100 
66 13 .5 

0 0.0 
0 0.0 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

#9 
Acetone 
Coneen: 1.54 
RT: 4.84 min 
Delta R.T. 
Lab File: 
Aeq: 21 Aug 

Lower Upper 

7.3 47.3 
0.0 0.0 
0.0 0.0 

ug/l 
Sean# 272 

-0.02 min 
Q6423.D 
99 2:39 pm 

Tgt Ion:43 Resp: 2903 
Ion Ratio Lower Upper 

43 100 
58 20.4 18.5 27.7 

0 0.0 0.0 0.0 
0 0.0 0.0 0.0 

Sat Aug 21 15:14:03 1999 GCH58909 Page 5 



61 

Reso 

Ra~ 

Reso 

114 168 

#11 
Acrolein 
Concen: 2.25 ug/L 
RT: 4.39 min Scan# 232 
Delta R.T. -0.11 min 
Lab File: Q6423.D 
Acq: 21 Aug 99 2:39 pm 

Tgt Ion:56 Resp: 1120 
Ion Ratio Lower Upper 

56 100 
55 115.0 100.9 151.3 

0 0.0 0.0 0.0 
0 0.0 0.0 0.0 

800 : 06423.0 

#12 
Acrylonitrile 
Concen: 0.55 ug/l 
RT: 6.53 min Scan# 425 
Delta R.T. 0.03 min 
Lab File: Q6423.D 
Acq: 21 Aug 99 2:39 pm 

Tgt Ion:53 Resp: 517 
Ion Ratio Lower Upper 

53 100 
52 202.7 68.8 103.2# 
51 391. 9 0.0 0.0# 
38 0.0 2.6 4.0# 

I 
Ion 52.00 06423.0 

1500 
Ion 51.00 to 51. 06423.0 
Ion 38.00 (37.70 to 38.70): 06423.0 

1000 

Q6423.D Q82W0821.M Sat Aug 21 15:14:20 1999 GCH58909 Page 6 



Re!JlJ 

bundance Scan 645 (8.975 min): 05485.0 (-) 

Re!JlJ 
130 

93 

0 
114 149 195 218 244 266 287 337 

z-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 
bundance Scan 661 (9.153 min): 06423.0 

7 

Ra~ 

47 

182 211227 248 276 299 319335 
0 

Iz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 
bundance Scan 661 (9.153 min): 06423.0 (-) 

7 

Sub 
50 

47 

223 248 276 299 319335 
0 

Iz-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 

#20 
1,2-Diehloroethene (eis) 
Coneen: 0.83 ug/l 
RT: 8.73 min Sean# 623 
Delta R.T. 0.00 min 
Lab File: Q6423.D 
Aeq: 21 Aug 99 2:39 pm 

Tgt Ion:96 Resp: 
Ion Ratio Lower 

96 100 
61 74.2 134.1 
98 41.8 50.6 

0 0.0 0.0 

2000 

1500 

#24 
Tetrahydrofuran 
Coneen: 0.80 ug/l 

6189 
Upper 

174.1# 
90.6# 
0.0 

RT: 9.15 min Scan# 661 
Delta R.T. -0.14 min 
Lab File: Q6423.D 
Aeq: 21 Aug 99 2:39 pm 

Tgt Ion:42 Resp: 1382 
Ion Ratio Lower Upper 

42 100 
72 28.2 14.8 41.0 
71 33.6 14.3 34.9 
39 30.2 14.7 31. 3 

undance Ion 42.00 (41.70 to 42.70): 06423.0 
Ion 72.00 (71.70 to 72.70): 06423.0 
Ion 71.00 (70.70 to 71.70): 06423.0 
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10.29 AOC 559, Central Power Station, Building 32; AOC 560, Disinfector, Building 34; 
and AOC 561, Substation, Building 451B 2 

AOC 559 consists of Building 32 which is a three-story brick and concrete structure with concrete 3 

floors. The building was constructed in 1909 for steam and electric generation and still serves that 4 

purpose. The power plant has historically burned coal, fuel oil, and diesel fuel. Air emissions 5 

from this facility are permitted under CNSY Air Permit No. 0560-0002. AOC 560 is former 6 

Building 34 and was labeled as a "disinfector" on base maps during the 1920s and 1930s. No 7 

visible evidence of the disinfector remains. It is believed that the disinfector treated water prior 8 

to use in the power plant, or treated steam with a rust inhibitor after it was generated. Chlorine 9 

or iron-reducing agents are the most likely disinfection agents that may have been used. 10 

AOC 561, designated as Building 451B, is a substation that was constructed in 1944. The 11 

substation has three parts: a weatherproof metal enclosure containing the switch gear; a 12 

pad-mounted, high-voltage transformer with feed towers; and a battery bank housed in a two-room 13 

area. The substation is one of the principal feeds for electrical power to the shipyard and the CIA. 14 

Numerous releases have been reported at the central power station. Select information from 15 

documents collected in the Environmental Baseline Survey are summarized below. 16 

• Environmental Incident Report No. 85-06: On January 30, 1985, approximately 2 gallons 17 

of residual fuel oil spilled from a transfer hose to the ground and a catch basin under the 18 

precipitator on the south side of Building 32. Oil absorbent was spread over the spill and 19 

the oil was contained in the basin. The spill was ultimately cleaned up on 20 

February 4, 1985. 21 

• Environmental Incident Report No. 86-137: On November 7, 1986, a 55-gallon drum of 22 

transformer oil dated March 1984 was punctured by a forklift and found leaking on 23 

pavement behind Building 32. A PCB screen test run on the oil was negative. The spilled 24 
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oil was picked up with absorbent and the drum was taken to the old corral at Building 1515 

to be disposed of as waste oil. 2 

• Environmental Incident Report No. 88-15: On February 19, 1988, an anonymous worker 3 

reported antifreeze solution being dumped from diesel generators into the storm drain at 4 

Building 32. The storm drain was flushed and a new policy was implemented that directed 5 

Shop 03 to drain all coolant into 55-gallon drums and tum them in to Code 106 for 6 

~~. 7 

• Environmental Incident Report No. 89-41: On July 12, 1989, approximately 20 gallons 8 

of 4 percent hydrochloric acid flush solution leaked out of a boiler onto the deck, and into 9 

a storm drain. The spill was secured and sodium bicarbonate was used to neutralize the 10 

acid solution. 11 

Materials of concern identified in the Final Zone E RFI Work Plan include: at AOC 559, solvents, 12 

heavy metals, lube oil, morpholene, PCBs, acids/caustics, oils/oily wastes, and trisodium 13 

phosphate; at AOC 560, iron-reducing agent and chlorine; and at AOC 561, dielectric fluid. 14 

Potential receptors that may be exposed to site contaminants include current and future building 15 

users and any site workers this area may support following base closure. 16 

To fulfIll the RFI objectives for AOCs 559, 560, and 561, soil, groundwater, and concrete surface 17 

samples were collected in accordance with the Final Zone E RFI Work Plan, and Section 3 of this 18 

report to determine whether any contamination resulted from onsite activities. 19 

10.29.1 Soil Sampling and Analysis 20 

Soil was sampled in two rounds at AOCs 559, 560 and 561 from the locations shown 21 

in Figure 10.29.1. The Final Zone E RFI Work Plan, proposed collecting 24 soil samples from 22 
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the upper interval and 24 samples from the lower interval. Soil samples were also collected at 

both intervals from the five shallow monitoring well locations proposed at this site. 2 

First-round Sampling - During the first round of sampling, 28 of the proposed 29 upper-interval 3 

samples were collected and twenty-six of the proposed 29 lower-interval samples were collected. 4 

At AOC 561, both intervals at sample location 561SBOO3 were abandoned due to its' close 5 

proximity to an electrical substation. A lower-interval sample at AOC 561 was also abandoned 6 

due a subsurface obstruction. Finally, one lower-interval sample from AOC 559 was not collected 7 

due to a subsurface obstruction in the form of large rocks. 8 

All first-round samples were submitted for analysis at DQO Level ill for the standard suite of 9 

parameters which includes VOCs, SVOCs, pesticides/PCBs, metals, and cyanide. Four upper- 10 

interval samples selected as duplicates were analyzed at DQO Level IV for Appendix IX analytical 11 

parameters, which includes the suite of parameters proposed for the site, plus a more 12 

comprehensive list of VOCs, SVOCs, as well as herbicides, hexavalent chromium, 13 

organophosphorus pesticides, and dioxins. Table 10.29.1.1 summarizes the first-round of soil 14 

sampling. 15 

Samples 
Interval Prol!!!!!ed 

Upper 29 

Lower 29 

Note: 

Table 10.29.1.1 
AOCs 559, 560, and 561 

First-Round Soil Sampling Summary 

Samples Analyses Analyses 
Collected Pro~ed Collected 

28 Standard Suite' Standard Suite' 

26 Standard Suite' Standard Suite' 

Deviations 

One sample was abandoned. 

Subsurface obstructions 
prevented the collection of 
two samples, and one 
sam!!le was abandoned. 

a = Standard Suite includes VOCs, SVOCs, metals, cyauide, and pesticides/PCBs 
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Second-round Sampling - Second-round sampling was perfonned at AOCs 559 and 561 after 

fIrst-round analytical results were compared to USEPA Region III RBCs (April 1996). Parameters 2 

exceeding RBCs included SVOCs, metals, and pesticides/PCBs. Section 10.29.2 details specifIc 3 

parameters and locations which exceeded RBCs. 4 

Seven upper and seven lower-interval samples were proposed during second-round sampling to 5 

detennine the extent of constituents detected during the initial round of sampling. All seven of 6 

the seven proposed upper-interval and lower-interval samples were collected. 7 

All second-round samples were submitted for analysis at DQO Level III for the standard suite of 8 

parameters which includes VOCs, SVOCs, pesticides/PCBs, metals, and cyanide. Three upper- 9 

interval samples selected as duplicates were analyzed at DQO Level IV for Appendix IX analytical 10 

parameters, which includes the suite of parameters proposed for the site, plus a more II 

comprehensive list of VOCs, SVOCs, as well as herbicides, hexavalent chromium, 12 

organophosphorus pesticides, and dioxins. Table 10.29.1.2 summarizes the second round of soil 13 

sampling. 14 

Table 10.29.1.2 
AOCs 559, 560, and 561 

Second-Round Soil Sampling Summary 

Samples Samples Analyses Analyses 
Interval Proposed Collected Proposed Collected Deviations 

Upper 7 7 Standard Suite" Staodard Suite' None 

Lower 7 7 Standard Suite' Standard Suite' None 

Note: 
a = Standard Suite includes VOCs. SVOCs, metals, cyanide, and pesticides/PCBs 
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10.29.2 Nature of Contamination in Soil 

Organic compound analytical results for soil are summarized in Table 10.29.2.1. Inorganic 2 

analytical results for soil are summarized in Table 10.29.2.2. Appendix H contains the complete 3 

data report for all samples collected in Zone E. 4 

Table 10.29.2.1 
AOC 559 

Organic Compounds Detected in Soil 

Number of 
Mean of Samples 

Sampling Freg. of Range of Detected Industrial Exceeding 

Com~und Interval Detection Detected Cone. Cone. RBC RBC 

VOCs (J,tglkg) 

Acetone Upper 13135 3.00- 200 61.8 20,000,000 0 

L<lwer 10m 23,0· 1200 1114 NA NA 

2·Butanone (MEK) Upper 2/35 4.00 - 6.00 5.00 100,000,000 0 

Lower 4/33 4.00 - 26.0 17.5 NA NA 

Carbon disulfide Upper 1135 1.000 1.000 20,000,000 0 

Methylene chloride Upper 7/35 2.00 - 44.0 9.29 760,000 0 

Lower 2/33 2.00 - 3.00 2.50 NA NA 

Tetracbloroethene Upper 1135 2,00 2.00 110,000 0 

Toluene Upper 5135 1.000 - 22.0 6.60 41,000,000 0 

Lower 1/33 2.00 2.00 NA NA 

1,1,1-Trichloroethane Upper 3/35 1.000 - 3.00 2_00 7,200,000 0 

Lower 2/33 2.00 UX) NA NA 

Trichlorofluoromethane Upper 217 1.000 - 12.0 6.50 61,000,000 0 

Xylene (Total) Upper 2135 2.00·3.00 2.50 100,000,000 0 

Lower 1m 3.00 3.00 NA NA 

SVOCs (J,tg/kg) 

Acenaphthene Upper 6135 44.0 - 98,000 16,500 12,000,000 0 

Lower 3133 73.0.880 354 NA NA 
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Table 10.29.2.1 
AOC559 

Organic Compounds Detected in Soil 

Number of 
Mean of Samples 

Sampling Freq. of Range of Deteeted Industrial Exceeding 
Com~und Interval Detection Detected Cone. Cone. RBC RBC 

SVOCs (u2/kg) 

Acenaphthylene Upper 2/35 69.0 - 490 280 8,200,000 0 

Lower 2133 47.0 - 140 93.5 NA NA 

Anthracene UpPer 11/35 48.0 - 240,000 22,200 61,000,000 0 

Lower 4133 220-2,000 703 NA NA 

Benzo(g,h,i)perylene Upper 21/35 75.0 - 89,000 4,930 8,200,000 0 

Lower 8/33 61.0 - 1,400 488 NA NA 

Benzoic .acid Upper 1135 54.0 54.0 100,000,000 0 

Lower 1/33 63.0 63.0 NA NA 

bis(2-Ethylhexyl)phthalate Upper 12/35 56.0 - 6,800 772 4\0,000 0 

Lower 7/33 45.0 - 580 295 NA NA 

Butylbe~lphthalate Uppel" 1/35 580 5$0 41,000,000 a 
Carbazole Upper In 440 440 290,000 0 

4.CWoro-3·rnethyIphenal Upper 1/35 83.0 83.0 NA NA 

2-CWorophenol Upper 1/35 79.0 79.0 1,000,000 0 

Dibenzofur"" Upper 6/35 37.0.49,000 8,280 820,000 0 

Lower 3/33 45.0 - 430 117 NA NA 

Di-n-butylphthalate Upper 1/35 48.0 48.0 20,000,000 0 

Lower 2/33 54.0 - 62.0 58.0 NA NA 

Diethylphthalale Lower 1133 26(J 260 NA NA 

2.4-Dimethylphenol Upper 1135 2,900 2,900 4,100,000 0 

Fluoranthene Upper 22/35 120 • 550,000 26,300 8,200,000 0 

Lower 11m 43.0 - S,loo 1,370 NA NA 
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Table 10.29.2.1 
AOC559 

Organic Compounds Detected in Soil 

Number of 
Mean of Samples 

Sampling Freq. of Range of Detected Industrial Exceeding 
ComE:ound Interval Detection Detected Cone. Cone. RBC RBC 

SVOCs !t:&kS) 

Fluorene Upper 6135 44.0 - 92.000 15.500 8.200,000 0 

Lower 3133 53.0 - 790 307 NA NA 

2-Methylnaphlllalene Upjle{ 8/35 46.(). 25.000 S.250 8,200,llOO 0 

Lower 3133 60.0-200 liS NA NA 

2-Methylphenol (o-Cresol) Upper 1135 1,300 1,300 10,000,000 0 

4-Methylphenol (p-Cresot) Upper lIl5 4,000 4,000 i,ooo,ooo 0 

Naphthalene Upper 9135 43.0 - 76,000 8,530 8,200,000 0 

Lower 2133 90.0 - 610 350 NA NA 

N-Nitrosomethylethylamine Upper m 2,100 2,100 260 1 

Phenanthrene Upper 22135 59.0 - 600,000 28,000 8,200,000 0 

Lower 10133 75.0 - 5,100 879 NA NA 

Phenol Upper 113S 1,200 1,200 100,000,000 0 

Pyrene Upper 24135 130 - 430,000 19,400 6,100,000 0 

Lower 14133 41.0 - 4,500 1.080 NA NA 

SVOCs (B(a)P Equivalents) (;lglkg) 

B(aJP Equiv. Upper 24/35 0.220 - 337,000 15,400 780 9 

Lower 10m 9.70 - 3,820 1,100 NA NA 

Benzo(a)anthracene Upper 21135 68.0 - 260,000 13,200 7,800 

Lower 8133 120 - 2,800 930 NA NA 

Benzo(b)f1uoranthene Upper 19f3S 82.0 - 320,000 18,400 7,800 

Lower 8133 75.0 - 2,800 1,040 NA NA 

Benzo(k)f1uoranthene Upper 14135 110 - 5,700 1,260 78,000 0 

Lower 8/33 54.0 - 1.900 671 NA NA 
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Table 10.29.2.1 
AOC 559 

Organic Compounds Detected in Soil 

Number of 
Mean of Samples 

Sampling Freq. of Range of Detected Industrial Exceeding 
Coml!ound Interval Detection Detected Cone. Cone. RBC RBC 

SVOCs !!!(a)P !!:guivalents! (JJglkg) 

Be""o(a)pyrene Upper 21135 I2l) .210.000 11,000 780 8 

Lower 8/33 140 - 2,300 905 NA NA 

Chrysene Upper 23/35 90.0 - 260,000 12,300 780,000 0 

Lower 9/33 83.0 - 2,900 896 NA NA 

Dibenz(a,h)antbracene Upper 15135 38.Q • 60,000 4,37() 78() 4 

Lower 5133 100 - 900 362 NA NA 

Jndeno(I,2.3-cd)pyrene Upper 20/35 76.0 - 84.000 4.810 7,800 

Lower 9/33 46.0 - 1,300 393 NA NA 

Pesticides/PCBs (JJglkg) 

beta-BHC Lower 1133 3.30 3.30 NA NA 

delta-BHC Lower 1/33 1.60 1.60 NA NA 

alpha-Chlordane Upper 11/35 1.90- 27.0 6.92 4,400 0 

Lower 3/33 1.8()·30.0 11.5 NA NA 

gamma-Chlordane Upper 17/35 1.50·62.0 11.5 4,400 0 

Lower 4/33 2.50 - 28.0 9.28 NA NA 

4.4'·DDD Upper 7/35 3.SO -400 64.S 24,000 0 

Lower 3/33 7.40 -110 43.1 NA NA 

4,4··DDE Upper 21/35 3.70 - 740 51.4 17,000 0 

Lower 6/33 3.50·33.0 14.3 NA NA 

4,4'-DDT Upper 23/35 3.20- 38.0 14.2 11,000 0 

Lower 2/33 4.20 ·13.0 8.60 NA NA 

Dieldrin Upper 4/35 3.60 - 19.0 7.93 360 0 

Lower 1/33 3.10 3.10 NA NA 
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Table 10.29.2.1 
AOCSS9 

Organic Compounds Detected in Soil 

Number of 
Mean of Samples 

Sampling Freq. of Range of Detected lodustrial Exceeding 

Com~ound loterval Detection Detected Cone. Cone. RBC RBC 

PesticideslPCBs v.glkg) 

Endosulfan sulfate Upper 2/35 ~.30 - 6.40 4.85 1,200,000 0 

Endrin Upper 1135 13.0 13.0 61,000 0 

Endrin aldehyde Upper 1m 6.90 0.90 61,000 0 

Lower 2/33 6.90 - 9.20 8.05 NA NA 

Endrin ketone Upper 4/35 3.00 - 13.0 5.78 61.000 0 

Heptachlor Upper 7135 1.60 -7.40 2.84 1,300 0 

Lower 1133 1.50 I.SO NA NA 

Heptachlor epoxide Upper 5/35 2.10 - 3.30 2.64 630 0 

Lower 1133 3.70 3.70 NA NA 

Methoxycblor Upper 2135 51.0- 5S.0 53.0 1,000,000 0 

Lower tl33 Is.o 18.0 NA NA 

Aroclor-1254 Upper 2/35 150 - 1,400 775 740 

Lower 1133 78.0 78.0 NA NA 

Aroclor-1260 Upper· 7135 200- 1,000 473 740 

Lower 2m 66.0 - 84.0 75,0 NA NA 

Dioxins (nglkg) 

Dioxin Equiv. Upper 717 0.0166 - 3.51 1.08 43.0 0 

123789-HxCDD Upper In 2.22 2.22 NA NA 

1234678-HpCDD Upper 517 8.63 - 108 48.7 NA NA 

1234678-HpCDF Upper 617 2.01- 32.7 12.8 NA NA 

123678-HxCDD Upper 217 2.53 - 3.00 2.77 NA NA 

123478-HxCDF Upper In 4.04 4.04 NA NA 

123678-HxCDF Upper 217 0.996 - 4.95 2.97 NA NA 
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Table 10.29.2.1 
AOCSS9 

Organie Compounds Detected in Soil 

Nwnber of 
Mean of Samples 

Sampling Freq. of Range of Detected Industrial Exceeding 
Com~ound Interval Detection Detected Cone. Cone. RBC RBC 

Dioxins (nG!!!g) 

OCDD Upper In 15.4 - 1,070 346 NA NA 

OCDF Upper 517 1.20 - 93.7 32.9 NA NA 

Notes: 
I'g/kg Micrograms per kilogram 
ng/kg Nanograms per kilogram 
RBC Risk~based concentration 
NA No industrial RBC established 

Table 10.29.2.2 
AOCs 559, 560, and 561 

Inorganic Detections for Soil (mglkg) 

Number of 
Range of Meanor Samples 

Sample Freq. of Detected Detected Industrial Reference Exceeding 
Element Interval Detection CODC. Cone. RBC Cone. RBC andRC 

Aluminum (AI) Upper 35135 1.920 - 7,450 4.1fJO 100.000 26,fJOO Il 

Lower 33133 798 -15,_ 5,850 NA 41,100 NA 

Antimony (Sb) Upper 22/35 0.470 -7.20 1.97 82.0 1.77 0 

Lower 8/33 0.570 - 4.40 1.36 NA 1.60 NA 

Arsenic {As} Upper 35m 0.810 ·225 26.8 3.80 23.9 9 

Lower 32m 1.20·56.9 IH NA 19.9 NA 

Barium (Da) Upper 30/35 6.60 - 163 33.8 14.000 130 0 

Lower 28/33 4.00 - 152 31.5 NA 94.1 NA 

BeIYUiWJ1 (Be) Upper 33135 0.110 - 1.80 1l.419 1.30 1.70 1 

Lower 30/33 0.130 ·1.50 1l.51G NA 2.71 NA 

Cadmium (Cd) Upper 27/35 0.110 - 3.80 0.750 100 1.50 0 

Lower 14133 0.140 • 1.40 0.559 NA 0.960 NA 
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Table 10.29.2.2 
AOCs 559, 560, and 561 

Inorganic Deteclioos for SOU (mglkg) 

Number of 
Range of Meanor Samples 

Sample Freq. of Detected Detected Industrial Reference Exceeding 
Element Interval Detection Cone. Cone. RRC CODC. RRC andRC 

Cslcium (Cal Upper 35135 893 • 194,000 5O./iOO IIA IIA IIA 

Lower 33133 45~ - 244,000 51,200 IIA IIA NA 

Chromium (er) Upper 35/35 1.90 - 42.0 16.7 1,000 94.6 0 

Lower 33/33 1.60 - 48.1 17.4 NA 75.2 NA 

Cobalt (Co) Upper 33/35 0.360 -42.4 6.4~ 12,000 19.0 0 

Lower 31133 0.530 -15.0 2.92 NA 14.9 NA 

Copper (Cu) Upper 35/35 1.60 - 791 69.2 8,200 66.0 0 

Lower 32/33 0.840 - 2,520 96.7 NA 152 NA 

Cyanide (CN) Upper 1135 0.310 0.310 4.100 0.500 0 

Lower 1133 0.700 0.700 NA NA NA 

Iron (Fe) Upper 35/35 1.090 - 35,300 7,020 61.000 NA 0 

Lower 33/33 1,010 - 30,400 8.980 NA NA NA 

Lead (Pb) Upper 35135 5.20 - 526 110 1,300 265 0 

Lower 32/33 3.50-179 43.5 IIA 173 NA 

Magnesiwn (Mg) Upper 34/35 90.0 - 3,640 1,290 IIA NA IIA 

Lower 32/33 96.2 - 5,800 1,750 NA NA NA 

Manganese (Mn) Upper 34/35 6.60-236 743 4.700 302 0 

Lower 32133 9.00 -692 114 NA 881 NA 

Mercury (Hg) Upper 34/35 0.0400 - 2.20 0.267 61 2.60 0 

Lower 31/33 0.0200 - 0.700 0.129 NA 1.59 NA 

Nickel (IIi) Upper 35135 0.720 -134 16.6 4,100 77.1 0 

Le_ 33133 0.800 -55.0 9.87 NA 57.0 IIA 

Potassium (K) Upper 26/35 47.9 - 1,400 692 NA NA NA 

Lower 24/33 164·2,440 971 NA NA NA 

Selenium (So) Upper 19/35 0.670 -3.90 1.31 1.000 1.70 0 

Lower 18133 0.620 - 2.80 1.41 NA 2.40 NA 
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Table 10.29.2.2 
AOCs 559, 560, and 561 

Inorganic Detections for Soil (mglkg) 

Number of 
Range or Meanor Samples 

Sample Freq. of Detected Detected Industrial Reference Exceeding 

Element Interval Detection Cone. Cone. RBe Cone. RBe andRe 

Silver (Ag) Upper 6/35 0.320 - 12.6 6.18 1.000 NA 0 

Lower 1/33 4.30 4.30 NA NA NA 

Sodium (No) Upper 21135 29.6-681 330 NA NA NA 

Lower 19133 19.3 -942 358 NA NA NA 

Thallium (TI) Upper 3/35 0.510 - 2.00 1.10 16 2.80 0 

Lower 3/33 0.660 - 1.70 1.32 NA NA NA 

111> (Sn) upper 10135 Q.20 - 45.8 lQ.2 100,000 59.4 0 

Lower 5133 7.10 - 13.9 9.Q6 NA 9.23 NA 

Vanadium (V) Upper 35135 1.80 - 23.3 12.3 1.400 94.3 0 

Lower 33/33 2.00 - 67.7 18.8 NA 155 NA 

ZIno (2.) Upper 34/35 9.10-982 189 61.000 827 0 

Lower 32m 4.60-677 96.0 NA 886 NA 

Notes: 
mglkg Milligrams per kilogram 
RBC Risk-based concentration 
RC Reference concentration 
NA No industrial RBC or RC established 

Volatile Organic Compounds in Soil 

Nine VOCs were detected in soil samples collected at AOCs 559, 560, and 561. Thirty-six 2 

detections occurred in the upper interval and 20 in the lower interval. No VOC exceeded its 3 

respective industrial RBC in the upper interval or respective SSL in the lower interval. 4 

Semivolatile Organic Compounds in Soil 5 

Thirty-one SVOCs were detected in soil samples collected at AOCs 559, 560, and 561. Two 6 

hundred and eighty-four detections occurred in the upper interval and 129 occurred in the lower 7 

interval. Six SVOCs - benzo(a)anthracene, benzo(b)fluoranthene, dibenz(a,h)anthracene, 8 
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indeno(I,2,3-cd)pyrene, benzo(a)pyrene, and n-nitrosomethylethylamine - exceeded their 

respective industrial RBC in the upper interval. Additionally, two SVOCs - benzo(a)anthracene 2 

and chrysene - exceeded their respective SSL in the lower interval. 3 

Benzo(a)anthracene was detected in 21 of 35 upper-interval samples with a range of 4 

68 to 260,000 /.lg/kg and a mean of 13,200 /.lg/kg. One upper-interval sample (559SBOI9, 5 

260,000 /.lg/kg) exceeded the benzo(a)anthracene industrial RBC of 7,800 /.lglkg. 6 

Benzo(a)anthracene was detected in eight of 33 lower-interval samples with a range of 120 to 7 

2,800 /.lg/kg and a mean of 930 /.lg/kg. Three lower-interval samples (559SBOI2, 1,600 /.lg/kg; 8 

559SB019, 2,800 /.lg/kg; and 559SB025, 1,600 /.lg/kg) exceeded the benzo(a)anthracene SSL of 9 

700 /.lg/kg. 10 

Benzo(b)fluoranthene was detected in 19 of 35 upper-interval samples with a range of 11 

82 to 320,000 /.lg/kg and a mean of 18,400 /.lg/kg. One upper-interval sample (559SBOI9, 12 

320,000 /.lg/kg) exceeded the benzo(b)fluoranthene industrial RBC of 7,800 /.lg/kg. 13 

Benzo(a)pyrene was detected in 21 of 35 upper-interval samples with a range of 120 to 14 

210,000 /.lglkg and a mean of 11,000 /.lg/kg. The following eight upper-interval samples exceeded 15 

the benzo(a)pyrene industrial RBC of 780 /.lg/kg: 

559SB002 (1,300 /.lg/kg) 

559SB006 (3,400 /.lglkg) 

559SBOlO (910 /.lg/kg) 

559SB012 (3,500 /.lg/kg) 

559SB015 (2,000 /.lg/kg) 

559SB019 (210,000 /.lg/kg) 

559SB023 (830 /.lg/kg) 

559SB025 (5,300 /.lg/kg) 

16 

17 

18 

19 

In accordance with recent cPAH guidance, BEQs were calculated for cPAHs at AOCs 559, 560, 20 

and 561. The upper-interval BEQ was calculated for 24 samples with a range of 0.220 to 21 
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337,000 ,ug/kg and a mean of 15,400 ,ug/kg. The following nine upper-interval samples exceeded 

the benzo(a)pyrene industrial RBC of 780 ,ug/kg: 2 

559SB002 (2,169 ,ug/kg) 

559SB006 (5,554 ,ug/kg) 

559SBOI0 (1,482 ,ug/kg) 

559SB012 (5,833 ,ug/kg) 

559SB015 (2,894 ,ug/kg) 

559SB020 (1,047,ug/kg) 

559SB023 (1,205 ,ug/kg) 

559SB019 (337,000 ,ug/kg) 559SB025 (7,794 ,ug/kg) 

3 

4 

5 

Chrysene was detected in nine of 33 lower-interval samples with a range of 83 to 2,900 ,ug/kg and 6 

a mean of 896 ,ug/kg. Three lower-interval samples (559SBOI2, 1,600 ,ug/kg; 559SB019, 7 

2,900 ,ug/kg; and 559SB025, 1,800 ,ug/kg) exceeded the chrysene SSL of 1,000 ,ug/kg. 8 

Dibenz(a,h)anthracene was detected in 15 of 35 upper-interval samples with a range of 38 to 9 

60,000 ,ug/kg and a mean of 4,370 ,ug/kg. Four upper-interval samples (559SB006, 950,ug/kg; 10 

559SB012, 1,100 ,ug/kg; 559SB019, 60,000 ,ug/kg; and 559SB025, 1,200 ,ug/kg) exceeded the 11 

dibenz(a,h)anthracene industrial RBC of 780 ,ug/kg. 12 

Indeno(1,2,3-cd)pyrene was detected in 20 of 35 upper-interval samples with a range of 76 to 13 

84,000 ,ug/kg and a mean of 4,810 ,ug/kg. One upper-interval sample (559SB019, 84,000 ,ug/kg) 14 

exceeded the indeno(1,2,3-cd)pyrene industrial RBC of 7,800 ,ug/kg. 15 

n-Nitrosomethylethylamine was detected in one of seven upper-interval samples at 2,100 ,ug/kg. 16 

One upper-interval sample (559SB013, 2,100 ,ug/kg) exceeded the n-nitrosomethylethylamine 17 

industrial RBC of 260 ,ug/kg. 18 

Pesticides and PCBs in Soil 19 

Fifteen pesticides were detected in soil samples collected at AOCs 559, 560, and 561. One 20 

hundred and five detections occurred in the upper interval and 26 occurred in the lower interval. 21 
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No pesticide exceeded its respective industrial RBC in the upper interval. However, two 

pesticides - dieldrin and beta-BHC - exceeded their respective SSL in the lower interval. 2 

Beta-BHC was detected in one of 33 lower-interval samples at 3.30 I-/g/kg. One lower-interval 3 

sample (559SB027,3.30 I-/g/kg) exceeded the beta-BHC SSL of 2.0 I-/g/kg. 4 

Dieldrin was detected in one of 33 lower-interval samples at 3.10 I-/g/kg. One lower-interval 5 

sample (559SB008, 3.10 I-/g/kg) exceeded the dieldrin SSL of 1.0 I-/g/kg. 6 

Two PCBs were detected in soil samples collected at AOCs 559, 560, and 561. Nine detections 7 

occurred in the upper interval and three occurred in the lower interval. Two PCBs - 8 

Aroclor-1254 and Aroclor-1260 - exceeded their respective industrial RBC in the upper interval. 9 

No SSL has been established for Aroclor-1254 and Aroclor-1260. to 

Aroclor-1254 was detected in two of 35 upper-interval samples with a range of 150 to 1,400 I-/g/kg 11 

and a mean of 775 I-/g/kg. One upper-interval sample (559SB020, 1,400 I-/g/kg) exceeded the 12 

Aroclor-1254 industrial RBC of 740 I-/g/kg. 13 

Aroclor-1260 was detected in seven of 35 upper-interval samples with a range of 200 to 14 

1,000 I-/g/kg and a mean of 473 I-/g/kg. One upper-interval sample (561SBOOl, 1,000 I-/g/kg) 15 

exceeded the Aroclor-1260 industrial RBC of 740 I-/g/kg. 16 

Other Organic Compounds in Soil 17 

Eight dioxins were detected in the duplicate upper-interval soil samples collected at AOCs 559, 18 

560, and 561. Twenty-nine detections occurred in the upper interval. No lower-interval duplicate 19 

soil samples were collected for dioxin analysis. 

detected dioxins. 

No industrial RBCs have been established for the 20 

21 
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In accordance with recent dioxin guidance, TEQs (dioxin equivalent) were calculated. The TEQ 

was calculated for seven samples with a range of 0.0166 to 3.51 ng/kg and a mean of 1.08 ng/kg. 2 

All TEQ calculations were below the TEQ industrial RBC of 1,000 ng/kg. 3 

Inorganic Elements in Soil 4 

Twenty-five metals were detected in soil samples collected at AOCs 559, 560, and 561. 5 

Six-hundred and eighty-two detections occurred in the upper interval and 603 occurred in the 6 

lower interval. Two metals - arsenic and beryllium - exceeded both their respective industrial 7 

RBC and RC in the upper interval. Additionally, the same two metals - arsenic and barium - 8 

exceeded both their respective SSL and RC in the lower interval. 9 

Arsenic was detected in 35 of 35 upper-interval soil samples with a range of 0.810 to 225 mg/kg 10 

and a mean of 26.8 mg/kg. The following nine upper-interval samples exceeded both the arsenic 11 

industrial RBC of3.8 mg/kg and the RC of23.9 mg/kg: 

559SBOO2 (129 mglkg) 

559SBOO6 (27 mg/kg) 

559SBOlO (69.9 mg/kg) 

559SB012 (225 mg/kg) 

559SB016 (62.5 mg/kg) 

559SB021 (118 mg/kg) 

559SB023 (36.4 mg/kg) 

559SB025 (26.8 mg/kg) 

561SBOOI (24.1 mg/kg) 

12 

13 

14 

15 

Arsenic was detected in 32 of 33 lower-interval samples with a range of 1.20 to 56.9 mg/kg and 16 

a mean of 13.6 mg/kg. The following eight lower-interval samples exceeded both the arsenic SSL 17 

of 15 mg/kg and the RC of 19.9 mg/kg: 

559SBOO2 (23.4 mg/kg) 

559SBOO6 (23.4 mg/kg) 

559SB014 (25.2 mg/kg) 

559SB015 (56.2 mg/kg) 

559SB017 (21.5 mg/kg) 

559SB021 (40.8 mg/kg) 

10.29-17 
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Barium was detected in 28 of 33 lower-interval samples with a range of 4.0 to 152 mg/kg and a 

mean of 31.5 mg/kg. One lower-interval sample (559SB015, 152 mg/kg) exceeded both the 2 

barium SSL of 32 mg/kg and the RC of 94.1 mg/kg. 3 

Beryllium was detected in 33 of 35 upper-interval samples with a range of 0.110 to 1.80 mg/kg 4 

and a mean of 0.419 mg/kg. One upper-interval sample (559SB016, 1.8 mg/kg) exceeded both 5 

the beryllium industrial RBC of 1.30 mg/kg and the RC of 1.70 mg/kg. 6 

10.29.3 Groundwater Sampling and Analysis 7 

Three deep monitoring wells and five shallow monitoring wells were installed and sampled to 8 

assess groundwater quality at AOCs 559, 560, and 561 as shown in Figure 10.29.2. The wells 9 

were installed as follows: 10 

• Shallow Wells - NBCE559001, NBCE559002, NBCE559003, NBCE559004, 11 

NBCE559005 12 

• Deep Wells - NBCE55902D, NBCE55903D, NBCE55904D 13 

Groundwater samples were submitted for analysis at DQO Level III for VOCs, SVOCs, 14 

pesticides/PCBs, metals, cyanide, chlorides, sulfates, and TDS. One deep groundwater sample 15 

was selected as a duplicate and analyzed at DQO Level III for Appendix IX analytical parameters, 16 

which includes the suite of parameters proposed for this site plus a more comprehensive list of 17 

VOCs and SVOCs as well as herbicides, hexavalent chromium, organophosphorus pesticides, and 18 
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dioxins. Table 10.29.3.1 summarizes groundwater sampling and analysis at AOCs 559, 560, and 

561. 

Depth 

Shallow 

Deep 

Note: 

Wells 
Proposed 

5 

3 

Table 10.29.3.1 
AOCs 559, 560, and 561 

Groundwater Sampling Summary 

Wells 
InstaIled 

5 

3 

Analyses 
Proposed 

Standard Suite'. 
<:b1orides, sulfates, 
andTDS 

Standard Suite', 
chlorides, sulfates, 
and TDS 

Analyses Collected 

Standard Suite'. 
chlorides, sulfates, 
andTDS 

Standard Suite', 
chlorides, sulfates, 
and TDS 

a = Standard Suite includes VOCs, SVOCs, metals, cyanide, pesticides, and PCBs 

Deviations 

None 

None 

2 

The shallow monitoring wells were installed at 12.5 to 13.5 feet bgs in the surficial aquifer. The 3 

deep wells were installed at 27, 28.2, and 29.7 feet bgs at the base of the surficial aquifer. All 4 

wells were installed in accordance with Section 3.3 of this report. s 

10.29.4 Nature of Contamination in Groundwater 6 

Organic compound analytical results for shallow and deep groundwater are summarized in 7 

Tables 10.29.4.1 and 10.29.4.2, respectively. Inorganic analytical results for shallow and deep 8 

groundwater are summarized in Tables 10.29.4.3 and 10.29.4.4, respectively. Appendix H 9 

contains the complete data report for all samples collected in Zone E. 10 
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AOCs 559, 560, and 561 
Organic Compounds Detected in First Quarter Groundwater (J.tglL) 

Shallow Monitoring WeOs 

Number of 
Range of Mean of Samples 

Freq. of Detected Detected Tap-Water Exceeding 
Coml!0und Detection Cone. Cone. RBC MCL RBC 

VOC. 

Benzene liS 12.0 12.0 0.360 5.00 1 

Chlorobenzene 115 3,200 3,200 3.90 NA 

l,2·Dichioroetheoe (total) 115 5,00 5.00 S.sO 70.0 0 

Ethrlbenzene 115 2.00 2.00 130 700 0 

SVOC. 

2-Chlorophenol liS 9.00 9.00 18.0 NA 0 

I,2-Dichlorobenzene 115 230 230 27.0 600 

I A·Dichlorobenzene 115 240 240 0.440 75.0 I 

isophorone 115 3.00 3.00 71.0 NA 0 

Naphthalene 115 2.00 2.00 ISO NA 0 

Notes: 
/.Jg/L Micrograms per liter 
RBC Risk -based concentration 
MCL Maximum contaminant level 
NA No MeL established 

Table 10.29.4.2 
AOC. 559, 560, and 561 

Organic Compounds Detected in First Quarter Groundwater (J.tgIL) 
Deep Monitoring WeOs 

Number of 
Range of Mean of Samples 

Freq. Of Detected Detected Tap-Water Exceeding 
Coml!!!und Detection Cone. Cone. RBC MCL RBC 

VOC. 

Chloroform 1/3 1.000 1.000 0.150 100 

1.2-Dichloroethene (total) 113 1.000 1.000 5.50 70.0 0 
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Table 10.29.4.2 
AOCs 559, 560, and 561 

Organic Compounds Detected in First Quarter Groundwater (;lglL) 
Deep Monitoring Wells 

Number of 
Range of Mean of Samples 

Freq. Of Detected Detected Tap-Water Exceeding 
Coml!!!und Detection Cone. Cone. RBC MCL RBC 

VOCs 

Tetrachloroethene 113 1.000 1.000 1.10 5.00 0 

Trichloroethene 113 3.00 3.00 1.60 5.00 

Notes: 
I"g/L Micrograms per liter 
RBC Risk-based concentration 
MCL Maximum contaminant level 

Table 10.29.4.3 
AOCs SS9, 560, and 561 

Inorganic Detections for First Quarter Groundwater ~gIL) 
Sballow Monitoring WeDs 

Number of 
Range of Mean of Samples 

Freq. of Detected Detected Tap-Water Reference Exceeding 
Element Detection Cone. Cone. RBC Cone. MCL RBC aodRC 

Alutninwn (Al) 1t5 2.830 2.8m 3.700 2,810 NA 0 

Arsenic (As) 215 8.60 • 1l.9 10.3 0.0450 18.7 50.0 0 

BoryBium (B.) liS 0.320 0.320 a.1I160 1M3 4.00 0 

Calcium (Ca) 415 30.700 - 104.000 66.200 NA NA NA NA 

Chromium (er) 115 15.6 is.6 18.0 12.3 100 0 

Copper (Cu) 115 5.40 5.40 150 2.7 1.300 0 

Iron (Fe) ~S 313·14.500 5,550 l.100 NA NA 2 

Lead (Pb) 115 3.00 3.00 NA 4.8 IS.0· 0 

Magnesium {Mgl 515 2.590 - 34.000 17.;lOO NA NA NA NA 

Manganese (Mn) 2/5 150 - 301 226 84.0 2.560 NA 0 

Nickel (Ni) liS 2.30 2.30 73.0 152 100 0 
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Table 10.29.4.3 
AOCs 5S9, 560, and 561 

Inorganic Detections for First Quarter Groundwater (.tgIL) 
Shallow Monitoring Wells 

Element 
Freq. of 
Detection 

Vanadium (V) 115 

Zinc (Zn) 1/5 

Notts: 
~g/L Micrograms per liter 
RBC Risk-based concentration 
MCL Maximum contaminant level 
RC Reference concentration 

Range of 
Detected 

Cone. 

15.1 

23.4 

NA No RBC, MeL, or RC established 
• TTAL 

Mean of 
Detected Tap-Water Reference 

Cone. RBC Cone. 

15.1 26.0 11.4 

23.4 1,100 21-3 

Table 10.29.4.4 
AOC 559, 560, and 561 

Inorganic Detections for First Quarter Groundwater t,lgIL) 
Deep Monitoring Wells 

Range of Meanor 
Freq. of Detected. Detected Tap-Water Reference 

Element Detection Cone. CODe. RBC Cone. 

A .... nlc (As) 213 3.S(} - 11.4 7.45 0.0450 16.4 

Banum (Da) 3/3 12.3 - 33.7 25.0 260 218 

caIclmn (ca) 313 S!},400 -71,800 66,100 NA NA 

Cyanide (CN) 113 2.70 2.70 73.0 37.3 

Iron (Pe) 3/3 200 - 2.000 1,030 Uoo NA 

Magnesium (Mg) 3/3 15.600 - 27.800 20.300 NA NA 

Manganese (Mnl 3/3 78.0 - 134 100 84.0 8@ 

Nickel (Ni) 113 0.970 0.970 73.0 42.2 

Potassium (K) 3/3 5,860 - 6.850 6.400 NA NA 

SodIUm (No) 3/3 85,600 - 219.000 139,000 NA NA 

Tballlmn (TIl If3 3.00 3.00 0.200 NA 

Zinc (Zn) 1/3 13.5 13.5 1.100 ll.8 

Notes: 
I-lg/L Micrograms per liter 
RBC Risk-based concentration 
MeL Maximum contaminant level 
RC Reference concentration 
NA No RBC, MCL, or RC established 
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Number of 
Samples 

Exceeding 
MCL RBC andRC 

NA 0 

NA 0 

Number of 
Samples 

ExceedlDg 
MCL RBC andRC 

SO.O 0 

2,000 0 

NA NA 

200 0 

NA 1 

NA NA 

NA 0 

100 0 

NA NA 

NA NA 

2.00 I 

NA 0 
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Shallow Groundwater 2 

Four VOCs were detected in shallow groundwater samples collected at AOC 559 (no shallow 3 

wells were installed at AOC 560 or 561). Two VOCs - benzene and chlorobenzene - exceeded 4 

their respective tap-water RBCs. 5 

Benzene was detected in one of five samples in well NBCE559005 (12.0 /olg/L), exceeding its tap- 6 

water RBC of 0.360 /olg/L. The detection also exceeded the benzene MCL of 5.00 /olg/L. 7 

Chlorobenzene was detected in one of five samples in well NBCE559005 (3,200 /olg/L), exceeding 8 

its tap-water RBC of 3.90 /olg/L. No MCL exists for chlorobenzene. 9 

Deep Groundwater \0 

Four VOCs were detected in deep groundwater samples collected at AOC 559 (no deep wells were 11 

installed at AOC 560 or 561). Two VOCs - chloroform and trichloroethene - exceeded their 12 

respective tap-water RBCs. 13 

Chloroform was detected in one of three samples in well NBCE55904D (1.0 /olg/L), exceeding its 14 

tap-water RBC 0.150 /olg/L. The detection did not exceed the chloroform MCL of 100 /olg/L. 15 

Trichloroethene was detected in one of three samples in well NBCE55903D (3.0 /olg/L), exceeding 16 

its tap-water RBC of 1.60 /olg/L. The detection did not exceed the trichloroethene MCL of 17 

5.00 /olg/L. 18 
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Shallow Groundwater 2 

Five SVOCs were detected in shallow groundwater samples collected at AOC 559. Two SVOCs 3 

- 1,2-dichlorobenzene and 1,4-dichlorobenzene - exceeded their respective tap-water RBCs. 4 

1,2-Dichlorobenzene was detected in one of five samples in well NBCE559OO5 (230 /-lg/L), 5 

exceeding its tap-water RBC of 27 /-lg/L. The detection did not exceed the 1,2-dichlorobenzene 6 

MCL of 600 /-lg/L. 7 

l,4-Dichlorobenzene was detected in one of five samples in well NBCE559005 (240 /-lg/L), 8 

exceeding its tap-water RBC of 0.440 /-lg/L. The detection also exceeded the l,4-dichlorobenzene 9 

MCL of 75.0 /-lg/L. 10 

Inorganic Elements in Groundwater 11 

Shallow Groundwater 12 

Thirteen metals were detected in shallow groundwater samples collected at AOC 559. One metal 13 

- iron - exceeded its tap-water RBC. 14 

Iron was detected in five of five samples with a range of 313 to 14,500 /-lg/L and a mean of 15 

5,550 /-lg/L. Two samples from wells NBCE559004 (11,900 /-lg/L) and NBCE559005 16 

(14,500 /-lg/L) exceeded the iron tap-water RBC of 1,100 /-lg/L. No shallow groundwater RC or 17 

MCL has been established for iron. 18 

Deep Groundwater 19 

Twelve metals were detected in deep groundwater samples collected at AOC 559. Two metals - 20 

iron and thallium - exceeded both their respective tap-water RBC and deep groundwater RC 21 

(where available). 22 

10.29-25 



Draft Zone E ReRA Facility Investigation Repon 
NA VBASE Charleston 

Section 10: Site-Specific Evaluations 
November 1997 

Iron was detected in three of three samples with a range of 200 to 2,030 ).tg/L and a mean of 

1,030 f..lg/L. One sample from well NBCE55904D (2,030 f..lg/L) exceeded the iron tap-water RBC 2 

of 1,100 f..lg/L. No deep groundwater RC or MCL has been established for iron. 3 

Thallium was detected in one of three samples in well NBCE55903D (3.90 f..lg/L), exceeding the 4 

thallium tap-water RBC of 0.290 f..lg/L and MCL of 2.00 f..lg/L. No deep groundwater RC has 5 

been established for thallium. 6 

10.29.5 Wipe Sampling and Analysis 7 

Wipe samples were collected at AOC 559 from the locations shown in Figure 10.29.3. The Final 8 

Zone E RFI Work Plan proposed the collection of nine wipe samples at AOC 559. All nine wipe 9 

samples were collected and submitted for PCB analysis. Table 10.29.5.1 summarizes wipe 10 

sampling activity for AOC 559. 11 

Table 10.29.5.1 
AOC 559 

Wipe Sampling Summary 

Samples Proposed Samples CoUected Analyses Proposed 

9 9 PCB 

10.29.6 Nature of Contamination in Dust 

Analyses 
Performed 

PCB 

Deviations 

None 

12 

Table 10.29.6.1 summarizes the wipe sample analytical results for AOC 559. Sample locations 13 

were determined in the field and were biased in an attempt to identify worst case situations. 14 

Sample locations were selected in the field based on the location of PCB-containing equipment and 15 

visual evidence of spills and leaks. Appendix H contains the complete data report for all samples 16 

collected in Zone E. 17 
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LABORATORY DIVISION 
CHARLESTON NAVAL SHIPYARD 

CODE 134, BLDG 13 
CHARLESTON, S.C. 29408-6100 

GENERAL LABORATORY REPORT 

Date: 30 September 1995 

To: Code 300C.9. Bldg. NS 44 

Subj: ANALYSIS OF WASTE OIL lUST 00051LO (TANK# NS 44A) 

Ref: (a) Job Order: 37-160-05117 
(b) Report NO: 95CH01472 : REM- 427 
(c) ECP #2 

1. As authorized by reference (a) and requested by reference (b). one (1) sample of WASTE 
OIL lUST 00061LO (TANK# NS 44A) was analyzed per reference ~c). 

2. The results follow : 

Arsenic, mg!l 
Chromium. mgll 
Cadmium. mgll 
Lead. mgll 
PCBs. ppm 
Flash Point. OF 
Total Halogens. ppm 
pH 

RESULT 

< 1 
3.2 
1.3 
92 
<2 
215 
530 
< 1 
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· . GENERAL ENGINEERING LABORATORIES 
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GENERAL ENGINEERING LABORATORIES 

CERTIFICATE OF ANALYSIS ----------- ----------
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GENERAL ESGINEERING LABORATORIES 
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M..-y 1 D.om 0.00207 O.2DO "'J:ii:I 1.0 1l..\U D8/OlB5 1743 UI09 N 
S!lver U .13.3 241 990 ugftJ 10 wee ClImes llJl .813$ 3 
Ar>cie '160 184 990 IIBIkg 10 

POBox 30712' Chor)e.'i,on. SC 294)7. (S03) SSG~i11 • Fill< (803) 7M-l JI6 69fj07.57Z-03" 
() 1lr:'OlN' o. I't~ p.;Ipcr, 

9 10 'd [18S-rSB-£08:131 ~;:~I (1H1J 96 ,SO- '')IW 
/_:1 "-:"'r--:. 



GENERAL ENGDffiE~G LABORATORIES 

CERTIFICATE OF A..'lALYSlS 

SIJporvioarct S"IIipBWldlna" CallY""'" 
st1P5HIP·Por=o.uI> Do...-",,-linv. 
IB9~ Nol1ll HD_ Aya. 
_ CIwl .. _ South C..,IIA& 2~ol106 

Mr. Dill 11" ... 
SU1'SHIJI..J'cn=oum D_cu 

a:: NFWCOO19& 

SuzzpLo 10 : Sf'ORl1)lli.' 

PAl"ADI.1zI'" Qu.aII/lor 

BIIdum 
Cadmium 1 
Olmmiwn 
I..:od 
Soloniunl J 

C .... ral c~.mlstry 
"l'DIIllW:. P,,,,,. Hydtt>=bons tI 

Rulli. 

11600 
3611 

IJ600 
28000 

266 

.:lD.n 

Tho foIlawlDg prop proeodlllU ..... porfDrmod' 
GC/MS BO!tI1-Ievlnll ~ 
Mu=y 
TltACE 

Commnltlll 

A dlJu~""....,. '"'!"ired fa, "'alitiLoOrBaIICS cia, 10 &lQgh =traQan 

of hydlo<orbcnl. A dil1lliOlt .... ""1""'= for &:tocublc ~1'lI" duc ., 
ml.lrix lrue:rfO'c:p.CeI. "" II rault. 1M 1I:1i:.fectUm limits JR !levas..Q. 

DL 

635 
9.60 
59.0 
112 
U2 

10.0 

IU. Lilla 

990 ~ 
495 u~ 
990 ,,~ 

.~ cg/q 
495 .,,;q 

50.0 "'YklI 

SlJn'O!:olll Roco....-y TIS' PII=nl!l> Ac<Op 10 bI. UIIllIII 

2·F!uorobJpboz!yl M61D D.OQ' (30.0. U~.) 
Nitrobcm-.4S M610 0.00' (Zl.o. 120.) 
i>" T..,noayl-<1l4 1>1610 0.00- (37.3 - 121.1 
BromoflumtJ&:n=e llTEX·826D 97.2 . (59.7 ·15.) 
Dilrn>"",~ BTIiX..a250 19.2 (74.0.128.1 
Tolu_.d8 Bn:lC-8260 '5.6 . (53.4. 163.) 
.!Jromofluorobctlz.=l. NAP..aZIiO '1?.2 (S9.7 .1~.) 
Dibro"",lluor"""""",," NAP-I260 79.2 (74.D.11) 
TcWme-dS NAJ'-i21iO ~.6 (5~.4 -163.) 

DF 

2.1) 

Ul 
2..G 
:z.o 
2.0 

1.0 

P,,120U 

A4111.1 Dille TllII~ Bllcb M 

wee 081112196 1211 SrlJS 3 

1EN aI,tl4i96 1400 WI8 4 

TNF OB!J51l16 1030 81234 S 
RM1 o.wl86 1340 88\09 ~ 
FGD OWL96 IS!)!) 88135 , 

PO BOl Jfr7I2· Chorl .. 'Qf\. SC ,941" (!03) 551>-8171. Fa. (803) 7~6·1178 o Pnl ... '\1 nn r;ry:-hxt p.:J,)E:1 

~ [Od 
0;:£ [ m~l96 .80 - '~J11' 

/_J L~'·/ 



GENER-l.L E.:"lGI:\"EERING LABORATORIES 

''':: Nl"NCOOl96 

MI 
M2 
Ml 
M4 
Ms 
M6 
M7 

N"olz:l: 

CERTIFICATE OF Al'OALY::..:S::.:J.::.S __ 

~arof Sbiplll!ildi:la A c:.m.omCIII 
SlJPSHlP-_IIlOomcl=m,-liA •. 
IB~ N.",II Hobsml AWL 
North 0wIcmm. SoutlJ c:"""lrt. Z9405-2106 
Mr. Bill Hi..-. 
SUPSHlP-Ponsmcutll OWdmlClll 

SompI&ID , Sl'ORTllU I-J 

EPAB260 
EPAB270 
EPA-WIDA 
EPA 9071 
EPA35SO 
EPA 7471 
EPA 3050 

n,.IIUaJi.5on;" <!tis rrpon"" cleCincd .. rolla ... : 
NO indiCllei rlIOIlh& onaI)'tC WJ.llUIl <10""",," II. CCI1JZllInlioJ1"..,let than IN detoc'on limit. 
I inditala l"" ........ ol..wya. III a _tmiaD I ... Iiwl m. r<po11in, Iimlt (RL) Cld ;xua:r a,.., lho ~",,,,lloo Li:nlr COL). 
L' ~1 .. 1h4l a.., omIyte.,.. no' dar.cr.d I< • ""'_''''tian p .... llun 1110 ~ lintiL 
• indic&IU chi' aqu&!il)l"""ao' ."alYTue""'cyit ou"i'" of >p«iiicd ""'P"""'" r:ti""''' 

GEL LabornlDT1 Cerllllatllall5 

Al..4UI40 
CA-2089 
Dl!. SC012 
ME _ SC:OI!! 
NC.233 

III - 13' 
TN .02934 

AZ - !.2II514 
CT - PH·0169 
fl. . EB'15S/i1~ 
MS .10120 
NY ·IUOI 
5C - 10120 
UT - S-1Sl 

AL·41a:lO 
C:A - 1.lOl3I2!l56 
FL - U7472i814l"8 
NY • 115m 
Be -11l!!B2 
LT· E·:zl7 
WA.·C22S 

AZ-~14 

cr· PH-D17S 
MS - 29417 
RI -138 
TN-02934 
VA -OOIll 
NI-19OOl 

PO 80d"7l2- ChO!J."on, SC 29-l17- IS01) 5~·~171. F.,. ($()3'i7G6-1I7! 

I.) FrlrJl.fd otI :~"IaJ mr-. 

Pace 3 of 4 
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-/ -. L.::-:? . 



GENERAL ENGL.~ER1XG LABORATORIES 

'" ffl'WCOO196 

CERTIFICATE OF A."IIALYSIS 

S.JpoIYUar at Sl!ip lIuildina .. C"".ortiat 
SUPSHIP-P"""",<>IlIh Ik~J!Iry. 
1&99 :r;"nh IIoI5au Ave.. 
NorIIl Cha.tI_n. South c.",t;n., Z94Q5·210S 
1III.lIiU Hlon 
SUPSHIP-Po=,,""<b n. .. cI"'U:D' 

SomplaID ; SPORTlJ1l8·3 

VA.OQI~I WA.= PA- 6(10415 
WI- 9998877!10 WV - 236 

ibio dolo .. pen: lw t>o= propa:ed mel reviowed. 
.. """""dace • .".;a, G...,;oI ~oring Labar • .",.. 
rl.lllJd..t:rd aperWns Pi: Tdlns. I'la.rua4l.ir= 
0zqI qau"''''' '" your Proje<.MIUU& .... K ..... BWu::o.y &I (SOl) 769.7.186. 

WV -235 

PO OQd01J 2' Ch",}o,,,, •• SC 294; 7· (lIOJ) 5~6-8171 • F,dW31 766-U78 a ~~ l'III r.qcJ.-d ~;:rr 

6 [0 . d 
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Par..-

V_Of1l&lIIa1 
JmiX. • 4 iu:m.J 
B_ 
Elh;ylbau_ 
Tal"",,, 
XylC!OS (TOTAL) 

N~.". 

Bromot1""",~ 
Dibrol!'. /hJmomc1hlnc 
Tolu .... -d.II 
bmoQu"",bco= 
Dibromoflu=,u.
ToluCDlHlll 

M.M<thod 

MI 

DlO 'd 

GENERAL L'IGINEERING LABORATORIES 

CERTlF1CATE Of!' ANALYSIS 

5upcn'.or of ShipBuilding" ec ... crnon 
SUPSKlP-l'orum01l til DotM:bmml-Eav. 
1899 NoJ'lb Hobson An 
N011lI 0IIrI .. _ Sqa<ll C""lin. 294QS-2106 

Mr. Bill Him 
SUPSHlJ'-Po"",,,,,,lh Dew:hm .. , 

Sarapl~m 

WlW 
MIIIrix 
Dooo Cc:lli<:Ial 
ClIO R",o/vr:d 

Prioti!), 
CoIk<Im 

U 
U 
U 
U 
U 

T,st 

0.00 
0.00 
0.00 
0.00 
0_00 

BTEX-H260 
IITEX..!260 
BTEX-826Ci 
NAP·,u60 
NAP-82.60 
NAP-S260 

: SPOR1'J1l8-4 
: 95117S7l~ 
;Otc=lH2O 
: 07rr-J/96 
: U1{30/96 :_. 
: CIiGIJ. 

101. 
lIn_ 
99.5 
101. 
102-
99..5 

EPAS260 

DL 

1.00 
].00 
1.00 
1.00 
1.00 

RL t:nllll 

2.00 
2.00 
2.00 
4000 
7-00 

(80.0 - 128.) 
(67.7 -llj.) 

(76.8 -122.) 
[80.0 - 128.) 
(67.1_ I~.) 

(16.8 - 122.) 

P"o 1 uO 

D l' J\.DII)'SI D.u T!me Blltcb M 

1.0 ras oa.m,.96 Ims !8130 1 
1.0 
1.0 
1.0 
1.0 

(I'Sf 11Hl)96 .8C-·m 
./ "7.·-d 



r:r:: NPWCOO196 

1'1'.0:,0, 

GENERAL ENGINEERING LABORATORIES 

CERTDnCATEOFANALYSffi 

S";><n'isa" of Ship Builclin& '" Co:rimi<m 
S11PSHIl'·Porumo.1lI ~1.E.oY, 
U9!lJ'i01!l> Ho,,011 Ave. 
Nar '" Om.s=. bib. Canilin& 2940!! ·21 06 
Mr, Bill Hian 
5lJPSHIP-PmtSiiKlClIih ~=t 

SomplaID : SPORTOlli-4 

Th. q\lalifion in !his ropan ore dofincd lIS fullaM: 
NO todk: .... !Iw IIuo lInlliyte wu not ~ It. con.-allllon I!ft'"IU IlWI W &"",1:1 .. UnLIt 
r lndIc .... prco=<!aI.I .... Ilyu: 11. C"'''':lltraDan ! ... Ih", lb. fI:pOftirI& Iirni< (RL) JII1d ~ rIuin 111. _"" limit (Pl.). 
U m<lioard W1 \he ~ ..... nO' dcta:1I:d 01. ",""",,1llmI _111m Il>. """"'00II limit 
• indio...,. ""',. Ojwty """","1",])'110 'C:COVOlY is DIlt!ido of spmliod .~. crillaiL 

l'qo 20U 

~------------------., GELI..oII<D'IWIJ')'CertlllcalK>Jlo EPJ Labarlltol"J~'" 

AI.·4LC40 AZ - AZD.514 AI.. 41050 
CA·20119 cr· PH~le9 CA.-I·I023t20S6 
DE-SCOI2 FL· E!7!S~;!94 PL, 257£72!87~8 
ME • SCOll !vIS .10120 :NY -11502 
NC ' 233 NY .11501 SC. 10581. 
]I] - m sc . 10120 UT • £·227 
TN. 02!l34 UT· E·2S1 WA. C225 
VA.OOl$! WA·C223 PA·68-48.!1 
WI - 999887790 WV· 236 

AZ·AZ0514 
cr -PS-Dl7S 
IdS -29417 
RI- US 
TN .D2934 
VA-OOlll 
NJ .1!lOOl 
WV·23S 

p 0 Bn~ 30712· ChOlIc::stcr. SC 29417' (~031 SS6-8171· Fox (803) 766-1178 

.:) h."t,:r,:! en 1~'T)'rlrd p'pa. 

I i:0 'd ZI8S'ZS8-£O!:131 !}~ 1113 3m,] '~3D 



=NPWCOOI96 

Clist: 

GENERAL ENGUI4"EERING LABORATORIES 

CERTIDCATE OF ANALYSIS 

~ ... or Sbijllluilding .. COll ... n"" 
StIPSHIl'-1'cnmIou.<!l IlcwtunClll-Euv. 
1899 NorIb Hclam A,,"-
Nam OwIu .. ", South C...,lino 2940S·21D6 
Mr. Bill Hl ... 
SUPSHIP-""",",""rh DetaoJ,mau 

somplom : SPORTIlll8-4 

no. cW& rq>I>It h .. __ OIl..! moI..,vI_ 

in '0""''11",,,,,,, willi amoral ~I Lab,mllori ... 
,1IiZId&Id open,;"g pro<o<I ..... Plaalo dir_ 
Ill)' IjUUcimlo III your Projs:tM"""er. Kue!!Bl4k_r &L(BDl) 16!1-1316. 

POBox 30712· Ch..-Iuton. SC 29417. (803) SS6-&111. FO% (803)16[>. Jl7$ o ,lo'll1lUJ I'" ."'I!',.o.:l~1I ~F· 

P'P 3.U 

md iJ8s-r58-£OB:131 Dt-.i 11l33\ 1 DSH3D I I:S 1 I:1H1) 96 .8o--~W 
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5 
o 

50 

ASPHALT PAVED PARKING LOT 

KEY 

1 - AST, PROPANE 
2 - ELECTRIC TRANSFORMERS 
3 - UST FBM61-1 
4 - POWER POLE W/ U/G LINE 
5 - SANITARY SEWER MANWAY 

• 

6 - MONITORING WELL NBCH-017-003 
7 - AST, GASOLINE 
8 - PIPE VAULT W/ PIPING ENTERING GND 
9 - UST FBM61-2 

10 - OIL/WATER SEPARATOR 
1 1 - STORM DRAIN 
12 OIL/PCB RECOVERY DRUM ASSOCIATED 

WITH SWMU-17 
13 - MONTORING WELL NBCH-017-002 

SPORTENVDETCHASN 
1699 Norlh Hobson Ave. 

Norlh Charleslon, SC 
29405-2106 

Ph. (603) 743-6777 

GRAPHIC SCALE 

10' 5' 0 10' 20' 30' 

Site Map 2 
USTs FBM61-1 & FBM61-2 

Charleston Naval Base 
Charleston, SC 

DWG DATE: 6 NOV 97 DWG NAME: F8M61_2 
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AST 

ELECTRIC 

TRANSFORMERS 

PIPES CUT & 
CAPPED 8'1' DEl. 

SOIL SAMPLE 
SPORT 0529-1 

(GRAY-BlJICK. STRONG PETROLEUM 

O~OR. PID - 302ppm) 

FILL 

UST EXCAVATION 

TANK LEVEL 
INDICATOR 

• 

SUPPLY & RETURN 

GRAPHIC SCALE 

- • 
2' o 

FORMER 
UST FBM61-1 

SOIL SAMPLE 

SPORT 0529-2 

LOOSE 
MECHANiCAl COUPLINGS 

VENT (GRAY-8lAC1<. STRONG PETROLEUM 
ODOR. PID - 220ppm) 

B' 

SPORTENVDETCHASN 
1899 North Hobson Ave. 

North Charleslon. SC 29405-2108 
Ph. (803) 743-6777 

Site Map 3 
UST FBM61-1 

Charleston Naval Base 
Charleston. SC 

DWG DATE: 2 DEC 97 OWG NAME: FBM6'_.3 



1 ) PIPES ENTERING GND 

PIPE VAULT 

AST 

MONITORING WELL 
NBCH-017-003 

VENT 

iI.-----'~-T-::. PUMP OUT r. _ ......... _ TANK LEVEL INDICATOR 

UST EXCAVATION 

2' 

OIL/WATER SEPARATOR 

GRAVITY FLOW DRAIN LINE 

FORMER UST FBM61-2 

GRAPHIC SCALE 

o 4' 

SPORTENVDETCHASN 
1899 Norlh Hobaon AVe. 

North Charleston. SC 29405-2106 
Ph. (803) 743-6777 

Site Map 4 
UST FBM61-2 

Charleslon Naval Base 
Charleston, SC 

DWG DATE: 1 DEC 97 DWG NAME: 

8' 



(j (j PIPES ENTERING GND 

PIPE VAULT 

AST 

MONITORING WELL 
NBCH-017-003 

SOIL SAMPLE SPORT 528-2 
(GREEN GRAY, NO ODOR, PIO - 2.Bppm) 

GROUNDWATER 
- 3' X 4' X 18" DEEP 
SAMPLE SPORT 528-3 
(NO OIL SHEEN, NO ODOR) 

OIL/WATER SEPARATOR 

SOIL SAMPLE SPORT 528-1 
(GREEN GRAY, NO ODOR. PIO : 2.4ppm) 

4' 2' 

GRAPHIC SCALE 

o 4' 

SPORTENVDETCHASN 
1899 NorLh Hobson Ave. 

North CharlesLon. SC 294-05-2106 
Ph. (603) 74-3-B777 

Site Map 5 
UST FBM61-2 

Charleston Naval Base 
Charleston, SC 

8' 

DWG DATE: 17 NOV 97 DWG NAME: FBM6,_5 

./-260 
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Bonz_ 
Etb ylba1u:no 
ToI"",. 
Xylem:.s (l'OTAL) 
N!phlh&kne 

£xtTo.cu.,I. 0'l""Jcs 

GEl'-ERAL E:\GINEERING LAB ORATORIES 

SUpe<VL>or of s~.if Buildin~ I< c.","cniCIII 
SUPSIUP· P""""""m PeuohmC'\'-Env. 
lS79 NOtIh Hcb_ Aye. 
N<>tIh CharI, .. "" Samil C.,oLiD. 2~40:5·2106 
Mr. BilHIi"" 
SUPSHlP·P.""",oUl!\ DelOChmmu 

Samp~ID 

!..Al>lD 
Milltil 
D ... Collc=d 
n ... RoceivO<l 
Priori')' 
Co1lcc\cn" 

U 
U 
U 
U 
U 

0.00 
0.00 
0.00 

0.00 
0.00 

Rrpon t)aIE. Qeu>w03.1997 

,SPORTOS:zi.l 
: 970957:2-01 
: Soil 

,rBWf>7 
; 09/24/97 
: JtouIine 
,ew:nt 

ilL 

1.00 
1.00 
1.00 

1.00 
1.00 

J.,.~I.tD/',.~ 

STATE GEl. EPI 
fL Ell1~1XD!N EI'''''nJ!,74S1 
~C lJ:I 
SC 10llZl lam 
"IN 020,. Cl2P34 

POi" I of3 

RL UDlI5 DII A.oIll)5t n"l. Time B,lcb M 

2-00 ~gIq 1.0 TCL 09{JOJ97 17~S lD86S4 1 
2-00 ll!J1<l 1.0 
2-00 ullil<g 1.0 
4.00 Dilks 1.0 
2.00 ~&Iki 1.0 

l'o!yOJlC.104r A,a,,",,", RJdroazrOOM. J$ II"", 

A=sphdton< U 0.00 164 330 uslk& 1.0 HNM 09mJ97 1232 IOiS87 2 
A=phlhykD: U 0.00 164 330 uglq 1.0 
A.'1IIIt=ne U 0.00 164 330 ~ 1.0 

. B enroe.)a.olllrilOCDc u 0.00 164 330 ~ 1.0 
lI0nz0(o)p)Tl:lU U 0.00 164 330 usllt~ 1.0 
B~o('oJCluonmlh:ne U 0.00 164 330 .. Elkl 1.0 
Benw(gbil\>=lYi= U 0.00 164' 330 ucIkJ 1.0 
lImw(k)fl1.mnil\Qlc U 0.00 164 ;))0 ug,/lI& 1.0 
O!ry~ U 0.00 164 330 uglkg 1.0 
Dibe,12oCo,h)an!hr...",. U 0.00 164 330 u&lki 1.0 
Flur .. nllll= U 0.00 164 330 ug.'kj: 1.0 
f1uarmo U 0.00 164 330 uWka 1.0 
lndmo(l.2.:3-c.dlpynno U 0.00 164 330 "l!IkI; 1.0 
N~ U 0.00 164 330 ug/kB 1.0 
Phonon!l!tcn< U 0.00 164 330 1I~ 1.0 
~ U 0.00 164 330 "Ilk!! 1.0 

Meull AlLIlIpiII 

Me:<UIY ] 0.0181 D.Om 0.0333 mVki; 1.0 RMr 09!lSf>7 lti02 lDB364N 
Sil't'er 11 13.9 60.1 L~ uBk& '.0 MBL 09!l6N7 1147 11l842~ 3 
An=ie 1760 ;:19 485 uslkl 2.lI 

PO Bo:lt 30il2 • Charl",,"n. SC 29417 • ~OoIO 5'''"1" Row • 29414 mm~m!lrnm~~II~mll~~~UI 
(803,556-8171 • Fax (8031 766-1171< '9709S12-OI' 

-0 1'rIJ'IH'd on "'"~~-tIl!J p:>fll:r. 

2'00 . d ZI8S-iSS-r08:131 ~m:::m~~3 'B!J g£:~1 IIlW L6 .ro- '!~O 
/_7~./ 



GENERAL E~GI:'IIEERING LABORATORIES 

cc: NPWCOOl97 

Paramclot 

Barium 
Codm.I"", 
Chrommm. 
lAId 

Sup<ovuor of Swp SuudU>s '" Conv ..... "'" 
SUPS}{IP-Por'lmlowll OeIl>.<hmOlU·Eo. •• 
1899 Nortlt Hohlon Ave. 
NoM ClwloslOll, South C .... 1lru 2940l-2106 
Mr. Ii iD Hio:s 
SUPSHIP-Porumovlll Det.cllmcrn 

Repon D.a.r.e: OcI<>be:rQ3, 1997 

Samplcm : SPORTOS28-1 

Qlloll/ier R.suIt DL 

~170 32.2 
u 3.59 20.2 

l560 70.7 
38JO 65.1 

S<leniDm I 278 135 
Con.,."l Chem)m, 
Tol.lll\a:. Poor •. Hydrocorb"", U -40.0 

n. foU.wlng prq procedures <>ere performed: 
GClMS B&SCJN.uinl Co",!,olWl> 
Mc=y 
TRACE 

lo-fluorobipbenyl 
N'iEltlb."nlQ1c.<f!i 
p-T "'J'hcnyl-<l.l4 
B""".fiuarobouzcn. 
DihromcfluarDmem.nr: 
To1uonc-cIIJ 

S",mo!llloro"'=
Dibl=f.nmOIIWhono 
ToJufltlCl-dJ 

M ~M.tbar:l 

1>11 
1>12 
Ml 
1>14 
MS 

Tm 
M610 
1001610 
M61Q 
BTEX·8260 
BTEX-&260 
BTEX~260 

NAP.IUO 
NAl'-B260 

NAP-BUO 

Pertol11 !i> 

59.8 
622 
7.4JI 
96.7 
95.7 
108. 

96.7 

95.7 
108. 

10.0 

MCllIod-D...::rIplloD 

EPA. 8260 
£PAB270 
EPA60IOA 
EPA 9071 A 
EPA3SSO 

RL UIIlI5 

.uS urJ1c.l 
415 u~ 
.uS v~ 
41S ug/k& 
.uS ug/k& 

50.0 msiks 

(30.0 - llS.) 
(Zl.Q - 120.) 
(37.3 .l28.) 
(S3.S • 1S4.) 
(63..4. - 136.) 
C121-111.) 
(S3.5 • 154.) 
(63,4 - 136.) 
(72.I-l)7_, 

DF 

:1.0 
Ul 
2.0 
:1.0 
2.0 

1.0 

.p 0 80' 30712 • =I .. too. SC 29417 • 2040 S''''ee Ro;;d • 29414 

(803) 556-81' 1 • F:1X (~Vl) 76&-11'8 o Pri.,\('d CJI'I JU),lw j"I:lp::'-

~ CcrW\u.tjan,l 

STATli. ~J. F.Pl 
Ft. HI·'lS61'R'7294 EJ7e.'2lT74S1 
>tc m 
.sc lO1~ 10Sl1 
TN om< 1129)4 

P'gc 2 of3 

AlI.I,y~t Dab! TIme Ilolch !VI 

MBL 09"-6/97 J 147 l0i429 3 

SOW O9iSl\'I7 1200 108651 4 

OWl. rHf1.'i/97 1600 1085H7 5 
RMJ 09/2!.197 1:230 108364 6 
CRB 09f2j197 l.lOO 108429 7 

'"9709S72~1· 

roo 'd 118£-1£8-£08:131 !)ml33~I!)~3 '1i3!l 6£:tl 11l!~);6 ,~O'1~O 
./_7£_;>, 



Climt: 

CQrlIACt; 

Project Delic:::ciplion: 

CG! NPWCOOl97 

GENERAL E~GINEERlNG LABORATORIES 
MN'lillp rc;do.\·') Fluds .... i/Il (J \'is!OllJor romorrmt', 

Supc<V"'Cf of Ship Buildic.!: &. ConVcrsiOlL 
SUPSHIP·)'cnsro""th llc ... hmml-w. 
1899 North H.boon AVL 
Notth Cluul= Scnuh C=linl2!/0405-1106 
Mr. Bill Hi= 
SUPSHlP-Poruft"lOUOl D.~L 

R"'.1t D.",: QcIDb« 03. 1991 

S""'J'II: ID : SPORm28-1 

M6 
M7. 

Nqtl:.s: 
~ q,ualific:r, in this tepon ate 4cfz:n,cd 15 folloQ: 

EPA 7471 
EPA 30:50 

ND iDdiE:~ 1hat VIz anAJ)'1c 'W1l5 no~ dr.~m:J at D. c:ono:nIl'lltian gTCau::J' ihan Ih~ dc:r;:cCQ.on lim1r. 

~...,. Ccrilllol."-~ 

","Jln 0>:1.. EFI 
FL EI'IJ6tY'12!I4 1::Xl,.;n,r0451 
roc :Il3 
SC 10120 10m 
TN om. O>'jl 

r ~ • .., 1""'= of O>UJYIe '" • _,,,,,,alien I ... 11>"" IlIe 'cpaniroJ Iimi. (RL) one! pu", tb.n m. do...::sian limi. (DL), 
U indll;.a.lCl tJ'l,at the: analylJ: .... u OOl de~tcd Itla ccmi:".CJ\lf.aLion grt.IlEr~ lIle dc~ limit 
• in<Il<:=.1!>a1A q\I&lit)' 000",,1 oroly .. '=_1%)' i> OUISid<: 01 Jl><CIj!cd '-'=1'''''''''' ctilt:tiL 

nw c!6lJ "part "'" be"" prc:p<l':d aDd ,".1_ 
in &:::CCIrda:ncc WlUl GEneral Enel:n.l.er..nS Lnboratoril:l 

5~ OPOmrln& proc:w""". Pi .... dit:1X' 
my qu"dons Ie yollt l'rc:J- M""gu. KAn:n 1lW:",ey 11 (SID) 7(8.7.386. 

PO Bo. 30711 • OorlmOll, SC :29417 • 2U411 Savo;. Ro.d • 2941~ 

too 'd 

(~03)556-~ 171 • Fu (803) 766-1178 ·9709572.-D1" 

o P"rin~CI"'~f,,"I'IIP'J~. 

!18S-rSB-£OS:131 ~~ll!3:l"1~1i3 'n!) 6t:tt 11~~)L6 ,~O· 'l~O 
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I 

-

GENERAL ENGINEERING LABORATORIES 
Uharwlar7 C.I1lnc..wu. 

S"P""'is01 af Ship Buildi.o.f, &0 Ccnv"";an 
SUPSHIP·Porumoulh Dot&chm .. ,,·£Jt •. 
1!99 N"onhHobom; An. 

ConLlo;\;; 

Project D=riptioll: 

Nonl. ODd .. """ Soul!! C .. ,lin& 29405-2106 
Mr.BillHi= 
Sli'PSHIP-ParurnoUtll Dcucltmcnl 

ce: "1'WCOD197 

VolaClie Orpala 

BTEX. • ~ iJOIU 
B_ 
EtlJy!bc=:oe 

TaIu"'" 
Xyl<=s (TOTAL) 
?oI1IpII~ 

~lnIdll>l. OrganJa 

SIlIIj>i< ID 
LabID 
Mmix 
D .... CoU",LccI 
Olte Rccr:iycd 
PrioriI)' 

Coli .. "" 

Resodl 

tl 0.00 
li 0.00 
11 O.6W 
tl 0.630 
U 0.00 

P~:f1IJIC/Lat AlOmaII<: Hydrocorbo", - JIS iI."" 

A~ .... tl 0.00 
A=tph<bylel1a U 0.00 
AIW1:' .r.t=..c U 0.00 
B=o(l).ruJU'll"'''' tJ 0.00 

Benzo(&mr- U 0.00 
Bem.o(.)!l-.&!\IIlon, 11 0.00 
B~)por}'I"'c U 0.00 
Ben:tQ(I:)lI.oIlllllllalo U 0.00 
C~ tI {I.DO 
Diberu:J>Ca,h)an rhr.ccnc U 0.00 
i'JIlor~ U (1.00 
Fl.atDI! U 0.00 
Jndeoa(I.2.3-e.d)pyraw U 0.00 
NaplJlha:- U 0.00 
Pb=mlhteru> U 0.00 
Pyn= U 0.00 

McIolsADal,.. 
Mon:IlI)' U 0.0167 
Silv..- U -47.' 
AlKDi< ~3 

R<pOfI Dalo: OctDb .. 03.199' 

: SPORTOS2J-2 
: 91U9m.w 
; Soil 
: OO/lAm 
: 09/lAm 
:Rou~ 

: CHenl 

DL 

1.00 
1.00 
l.00 
1.00 
].00 

16<: 
161-
16<: 
164 
164 
164 
164 
164 
164 
164 
16<1 
164 
164 
164 
164 
164 

o.om 
S7A 
275 

Sf An an. iPJ 
J1. ~I7Jl6ll7ZM l!l7-<nI17"51 
NC ~ 
Ie lDt3) \051.::1 
'IN ~ .,~ 

P.~~ I cD 

RL Ubl .. DF Aoal,.., D",. Tim. Botel! M 

2.00 ~ I.D TCL 09130197 1828 IOe6~ 1 
2.00 usJI<j; 1.0 
2.00 0&'kI 1.0 
4.00 uglq 1.0 
200 ub'kB 1.0 

33U uyq l.0 f!NM W(29/97 ~02 108.581 2 
330 USikI 1.0 
330 uBikl: 1.0 
330 "&ikll 1.0 
330 "~ 1.0 
330 ug/kJ 1.0 
330 u~ 1.0 
330 ~ 1.0 
330 uelkl: 1.0 
330 .t/" 1.0 
330 uJ:/kj; 1.0 
~3O .J/" 1.0 
HO ugfa:; 1.0 
J:;O -&Ike 1.0 
330 ug,q 1.0 
330 uSl1<s 1.0 

O.o3J:l "'ilk, 1.0 R!.U 09f2j(97 l~04 1083641' 
463 uSllcs 2.0 MBL 0912f>l'}7 1152 10&429 :3 
463 u.,..., 2.0 

PO Bcu 3071:· C/udesron. SC :94]] - WO SOY", ROOd - 29414 ImllllillUill ~~:IM m~~~lMu Ifl ~!ml 
(K<ll) 5~6-K 171 • F •• (lID)1 766-1 J 7~ ·97WS72-Ol" 

'6 PrirrlCilt 01' ru,-lr'CS pipfr. 

SOC 'd ,18S-L~8-£08:lg1 ~~IH33m.\J 'K3D 6£:~1 f 11Id) ic .£0- 'l~O 
../-.? /./ 



GEl'\ERAL ENGINEERING LABORATORIES 
1.IIw.lDrJcenS~ 

Client 

<c: NPWCOO197 

SIljl<f\'''''' of Ship Building & Co""""jgn 
5UPSIflP·Pon=utb Doa<hm",l·EttY. 
1899N011i\H.o.cmA ... 
l-lor1h Owl",,,,,," So.ib CIf.Una 2.9405-2106 
Mr. BWm.,. 
StTPSHIP·Pooumou1l1 Dcllclu<=l 

R"l"" D&1c: OolObo: 03. 19'11 

s ompl. 10 : SPORT0528·2 

BIriWD 
Codmlum 
Chromium 

Lead 
Selctliwn 

0. ..... 1 CbemJsuy 

Quall1lor 

u 

Tolal Roo. P.~c. Hydnl,,,,bwu U 

RuIlIt 

3180 
·30.1 
4130 
2AOO 
BIoS 

-50.0 

T~.loll.wlng prep procr<lUl1!1 wer< perCorm..!; 
GCMS B .. c:fl'/culnl CampoL1!14s 
M=ory 
TRAOi: 

IlL 

30.7 
19.3 
67.s 

. 52.B 

129 

10.0 

RL t:DlI:5 

463 u~ 
463 u&/'''I: 
.~ uif", 
t53 "if", 
453 u&f"1 

'0.0 IT"'~ 

SU1T<lla" R."",.'7 THI: F.,..,at% Acceptablo lJIDlbI 

or .. :re ClEL El'l 
1'1. ES1U&1!7DI 1!S1"21174S1 
NC: ... 
sc 1C111O to'5"Il 
TS tl29'3ot E2914 

Pog. loD 

2.0 
2.0 MBL O9J2Un lln 108429 3 
2.0 

2.0 
loD 

1.0 SDW 09/>0/97 1200 10~"1 4 

GWL 0912981 1600 IOi5a7 S 
RMJ (J1{2j/911230 10!J64 6 
CRB 09/25/91 ]'00 \08429 7 

--------------------------------------------------------------------.------Z·Flp,,,,biplu:l1yi MEIO 4CJ (30.0 ·115.) 
Ni",,_.~ M610 43.$ (23.0 - 1211.) 
p.Tqhotty)",1l4 M610 73:J 07.3 .128.) 
Bromoflu.ro""""" BTEX.8260 ~5.2 (53~ • 1$4.) 
DibroC1Ofluorom.1lu!ne lITEX.B260 "-2 (63.4_ 116.) 
ToI""",-<I.II BTEX-I160 116. (72.1 - 137.) 
Il=tlu_~ NAP.,II250 95.2 (SlJ -\)4.) 

D'brolOOI!uonun.thaDe NAP-8260 '4.1 (6lA _ lJ6.) 
To~ NAP-8260 tl~ (72.L _137.) 

MI 
M2 
M3 
1.14 
M~ 

900 '0 

EPA 8260 
!i'A8Z70 
!i'A60IDA 
EPA9a71A 
EFA1SSO 

PO BoA 30712' C}.arJ.,lon. SC 294I7 • 2U4Cl SO"S. Rood. 29414 

[80J)~S6·KI11 • F~ (80)) 766·1178 o Pri ... 1ft4 "" ft~'('~fI P-"'j":r. 

·9709S7~· 



=M'WC00l97 

M6 
M7 

JIIolOS: 

GENERAL EKGINEERING LABORATORIES 

SupetTiso< of ShlpBoil<lillg &: Con.onion 
SuPSHlP-Potismcutll D<oIaclun",t.E!I._ 
lB99 NC>tth HotGon Ave. 
Nri Cl1iaIi>l;ID1I. Sootll CllDlinn 2941)5·", D6 
Mr.Bm Hicn 
~IJPSHIP·PaIWnDulh D.w:lImcm 

; sPOJtrom-2 

MethO<l-DucrlptlDn 

EPA 7471 
EPA 3050 

The qlllllifl .... ito thi5 ",port.,. der."ed .. IDUo...,; 
ND ~CIU.S ~t the a.rWYI~ W&.Ii Dot d1'tc;I:~ :.r 4. c:onC'.eT1l:ta:jcn uelld' Ilwl. the ~ IisIlk 

U~krrc;:.~ 

nATE Gal.. !PI 
n. EJ"11~.47l~ .El1",,,,..,451 
NC Z!' 
SC 11>120 IOJrl 
"PI ~ ~,. 

Pose 3 IOn 

] irIdi'.1<Ii I""'eoco DllIIUlyuo .t & """"""".Do:ll.., Iho.n the,~ Ilmil (RL) ,au, p"'''''' II1:m til.< dct!Ctial\ lirniI (tlt.). 
U indie ..... that !he u.aJyto,.. .. DOl dc~=<I a!. t<>n= .. uJon C",,"or m!/! tile do;lDOtion IimiI. 
-. ind.i~ thtt iii 'luWty conaoI malyI£: Tce,gvay Is outside or ~~ &c;ClCprancC crit2da. 

nw d.I:r. taporl bas been pr""""d and •• vi ..... d 
in ~"" ",;Ih Ccn<nl En.I,,..fitls ~1Dti .. 
,tand!lJd opcrv.dng PT<l<'<'ct ...... Pie .... dlrco;, 
aoy QU"~"'" ., you; Pro!",! Monogc:r. KJ,I!n BlAmey.' (B03) 769.73B6. 

PO Boo 30712 • CharI."",,- 5C 29417 • 2lJoW Savogo aood ·29414 

(803) 556-8171 • Po:< (aQ3)766-1 17B 

G ~III&.V "" ~~c.rf P'r-'. 

i DO 'J mH33";1~.G·m Ot:rl tIHaIL6,£D-'WO 



I 

GE]\'"ERAL £SGINEERING LABORATORIES 

Ctiau: Suponisor.r Ship BuiJdin.I '" Co"" ... imI 
~uPSHIP-P.rumguJh IlctacluT=l-En •. 
1899 Nonh HoboOll Ave. 
N<VIh C!wlc,\Q1]_ Sell'" Carolin.l. 2940S-2106 
Mr. Bill Hiots 
SUPSHI!'-P=1Il DetAchmmt 

=NPWCOO197 

VOlaIU'01'1l111k5 

BTEX • 4 """'" 

s_~m 

L.abID 
Mum. 
D .... ColJeOlOd 
IlII<: R"".,..cd 
I'rilIriIy 

CollW;or 

Quam ... , 

B~. U 0.011 
Ellly!benzane U 0.00 
Tol= 1.1 D.DO 
Xy'lom:I (TOTAL) V OlJO 
N'l'h<halcDc U 0.00 

E'.%lractabl.Orpaka 
PoJ).w&k"" Arornari, H,droc<U'b"", -J6 irtJ1U 
Auoapbtbme 26.5 
A=IIp.~thrl.". U 0.00 
AnliIr.".". 30.9 
B""'.(.)!Dldtr...... U 0.00 
B CW>( o)py=>a U 0.00 
BCW>(b)iJ&JDl'arJhme U 0.00 
Bcn:z.o(~J!>or1I= U 0.00 
B""",~)floot'mlolu:D. U 0.00 

CIzIy.."., ]' 36 
Ilibonzo(a.h)ontllrlocnc U 0.00 

F1l1OtlllUheD& 10.1 
F1=CDII 
mdeno(l~-c,d)pyto= 

N lIj'h!l\41me 
Pb.n~ 
1')=a 
~. tals AIu1Jls1i 
M=my 
Sil ... 

ArleNe 

u 

u 

165 
0.00 
123 
44.5 
13.9 

0.921 
-3.73 
763 

RcpcmDolo; ~bcrOl.1997 

: SPORTIlS2B-3 
: ~?09'72.(J3 
:GtmmdH20 
:W/7A197 
: W/'iA197 
: R01lIln. 
; C1i1!lU 

DL 

1.00 

1.00 
1.00 
1.00 
1.00 

5.95 
5.95 

S.95 
5.95 
5.95 
BS 
5.9' 
5$5 
5.95 
S.9S 
595 
BS 
~.9S 
5.95 
~.95 
S.9! 

0.104 
310 
14.9 

I.Abara.Ior]' ClrlIle..IJa.. 

STAn CiEL En 
l-'L Kr7HIiU7291t 1:n.d.12/1'74J1 
SC 2j! 
5C J C12D lClSD 
TN em,. 01J"J.4 

Pq. 100 

IlL VDl15 DF Ana/y5t Due Til". Ba.lth ~ 

2.00 lIg./l LU TCL. fB!30/'n 17" 10II61~ 1 
2.00 u8Il 1.11 
2.00 lIj;/l 1.0 
4.00 ~ 1.0 
200 u:Jl 1.0 

11.9 ugIl 1.0 W AM 09/30.'97 1730 IO~~80 2 
11.9 ulf! 1.0 
11.51 ~ 1.0 
11.9 ulf! 1.0 
lUI uill 1.0 
11.51 1>g./l 1.0 
11.9 ug./l 1.0 
119 "ill 1.0 
119 u~ 1.0 
1\.9 u¢ !.ll 
1l.l1 lIj;/l 1.0 
11.9 usn 1.0 
tl.9 u&Il 1.0 
11.9 Yill 1.0 
);.9 Il&I1 1.0 
11.9 IIgl 1.0 

0.200 UJ/I 1.0 :aMI 09/29197 1030 1085'll N 
;<S.D n&fl S.O MEL 09/16197 1341 10s.t23 J 
25.0 11&1\ S.O 

PO Bo, 30712 - C"""l .. _ SC 29417 • 21J4(J So,',,!," R03d - 29414 

(~<J3) ~SG-8171 -~ (8~3) 7~6·lJ71 

6 r'nnn.v l.IIl lecyd:d P:!"" 
BOO 'c! rlBS-,SB-£08:13! ~SJ~J3~J9Ng 139 O~:~[ (I~JJL6 .£0- ·l~O 

./-7/2 



GE:\,ERAL ENGI::-i'EERNG LABORATORIES 

=NPWCOO197 

J'aramclat 

Bori_ 
Codmium 
Qaorni\D'l1 

Lad 

Supcrvi$'" or SIUp DuilctinS 01< CO"" .... ;"" 
SIJPSHlP-P01IsmoWh Delaehrnau-l5ny_ 
1899 NoM H,b>DOA'" 
North Chr.rl .. JOn. Sooth c""Un,o. 29405-2l<l6 
Mr. BiliBim 
SUPSHlP-P.mrng,,,h o.~, 

Report D~~: 0cI0bc:r 03. 1997 

SompJ.W : SPORT05211-3 

QwdlIlcr Rnult DL 
384 1.66 

1.76 1.04 
291 3.65 
358 339 

51!:1cnil.Ull U' 6_74 6.99 
General CbomlsU;V 
Tow R..,. Petr<>. Hy<1="_ 10.3 

The rOllowu.g f rep pnx:cc!.,.......,ro perl'orm.a: 
OeMS B .. e,I/'i.u~oI Compounds 
Mer=:r 
TltACE 

2-Flu=biphoayl 
N'=~ 

p-T ...-phaQ-1-414 
B""",,!luDrobcauoe 
Diht<>InoIJuoro,mor!u= 
ToJIl<2Io-<Ii 
Brornoflucroba=nc 
DibmmcfluOrO'mc&bmCl 
Tol .... odS 

MI 
M2 
MJ 
M4 
Mj 

Ten 

M610 
MUD 
MUD 
BTEX-8260 
lfI'DI:-!l260 
BTEX-8260 
NAP-8260 
NAP·8l51l 
NAP-iUO 

SO), 

54.5 
49.0 
91.9 
76.6 
89.4 
919 
7'-' 
19A 

!PAU60 
EPA 8~70 
EPA SOlO" 
EPA9010A 
EPASS10 

2.00 

RL Uoha 

2!i.D ~J11 
25_0 u&i1 
25.0 11&11 
25.0 11&11 
'25.0 >Wl 

:2.00 mSil 

(43.0 - 1(11.) 

(35.0 - Ill.) 
(33_0 - 12j_) 
(7.l.B -121.) 
(63.9 -139.) 
(7'1.1- 121.) 
(73.8 • m.) 
(63.9 -139_) 
(17-1· Ul_) 

DF 
5.0 
5.0 
S.O 
5.0 
5.0 

1.0 

PO llod0'712 • Chorl .. lon. SC 29417 • :!O40 Sav.~c Rood -l9414 

(80~)5S6-8J7J • Fa>. (1103) 766-117H 

-0 PriTurd (II' I"t~'cd p~ 

600 'd 

ubGIr"'ary Cc:fqC~ 
IT"n; ~ El'l 
l'L Er71~ EJ1L'6I11oUl 
NC III 
5C 10lli) loJ", 
TN OZ9.M Q2.t.M 

PaS" ZoO 

--.---------
An.IlI,.cDIIle 'n"," BIlI4l M 

MBL 09/lM7 1341 l0842j 3 

Jell 09130:97 12~ I0815.!!! 4 

TSD r;y;il987 1500 108510 5 
CR.B 09/l6/97 1630 108521 6 
FGD 09f2j/97 Il30 108425 1 



Co~ 

ProJoct D",,,:lipcion: 

GEr-.:ERAL ENGTh'EERTh"G LABORATORIES 

Supo:rvism: of S~.ip Buillilit~.Ii: Cattv".ian 
SUPSHIP·P=outh D...,cJuncn1-En •. 
1899 NOM Hobson A ... 
North 0.",1 .. -. Sou'" C uollna2940S·2106 
MI. II ill )'I;"'" 
SlJPSHIP·PoT,,,,,"'JIh Dctachmal< 

Rcpor. DOll:: OOlObet03,19!17 

, SPORTOS:a.l 

LIo),Gr.aa.-rCwlI'k-Ua_ 

stATi: OSL. .BPI 
P1. ~m:sGil7l94 a741~4:51 
N<: 233 
!Ie ~D.l2%l lOSIl 
"IN 0ZI14 112934 

P",. 3 aU 

~M~.~M~'I=Q~~ __________________________ l'l_dh~~~.D~~=~==P=U=OD~ ______________________________________ __ 
MG EPA 7470 
)oj 7 EPA3(Xlj 

NOlCS: 
Th. qualili.., ix. tI1iJ r<:pan on: cIclinoc! Ii roUe ... ., 
ND ±ndi,e.tes dul Ce m.al}~"IlI&!! nOl dlle.cD;.d. &I a t:Qn~tr ... I.II::tl1 pW1C:t than th..t! dccectlanl.imU. 
IlntGCllOJ pru<DCO of 1IIl.I!)'1B ., • c"",",,""oon 1"", 111 .. rIle,.",oniDg lircil eJU.) Mil /1'''''' !han \Ia delecuan limit (Ill.). 
1J ~ tluLIlhe. ~y~ wu ftOL d.e~ewd at .. CJ:lIlotnlnr.ian grcacr thQ en.: d,ewetlon li.tniC. 
• ~ thJU • qualily cem",,! onaJy'" recovc:y i> o.tslde of lPIOiliaia<:ttpW1Co: tritetiL 

This IlIluteport)LOS b=n I"'''l'",cd and r.m .... d 
in ~ wjth a",o!1Il E.g:in=rinS ~ .. 
,1aIldml opm.tiD& i''''''''"'''c,. Pl0&5c diI=1 
MY q..,cions III your Pro;ect M""" .. , K"en 1l1ak.c<ley at (B03) 769· 73B6. 

IUviowoid By 

POBox ~O'i 12 • O1:I'i,,,on. 5C 29417 • ::D4O Savage Rood. 29414 

(80)) 555-&171 • F"" (~O:l) 766-1118 "97C9572..oJ" o Prtnl~ 011 rer:d~~. 
010 'd 



co: NPWCOO191 

Parl.llUlO. 

VollllIJ,Ofi"lllCJ 
BTFX·4 iltmU 
B ......... 
EIhyJb=_ 
TDlu .... 
Xyl ...... (Tar ALl 
N IIp!nl\llletle 

Surrogillf RecovUJ 

BromotluO%'O'ben:zcN:: 
Dll>tamolWmml""'_ 
ToIUtU-dS 

M1 

GEl'ERAL E~GINEERING LABORATORIES 
Mutm~ rot/oil nt~d'$ l4'ill1 " ~·i.~ir)r.IOI' tonIOf'P'OM'. 

S __ isor or 51\ip I!lIil"'~8 & Conv.rsion 
SUPStaP·Port.Omowh nc",.chm .. ".E.u •• 
1899 Nonh liob,cn A ••. 
Nonh Clual ... m. So.1h C"",lin.29.405·2106 
Mr. Bill Hlcrr 
5 UPS !ill',Po!UJlloUJll DeIaG""""', 

Sample 1D 
LobID 

DRlI! ColJ.e«aI 

D't< R.a:ivsi 
Priority 

eon"" ..... 

: Sl'ORTOS18~ 
: 9709S72-04 

:ONundH20 
:09nAfn 
: 09t2A197 
: 1Im>Iin. 
:CUmII 

~"1[~ 

STATB GEL Ell 
n. .E1715MT.1!M U1.rnt174SI 
h'C III 
SC 1 m2C 19$12 
ni C2!:H ~ 

Po!" lof2 

DL JU. VillI!; DF Anall,t Oat. rim, BIIt&:b M 
--------------~~-----------

u 
u 
U 
l: 
U 

0.00 

0.00 
0.00 
0.00 
0.00 

BTEX-82liO 
BT£X·s~o 

lITEX·S~O 

NAP·B21SO 
NAP-821SO 
NAP-82:1O 

100. 
87.8 

9S.5 
100. 
57.8 
955 

EPA 8260 

1.00 
1.00 
1.00 
1.00 
1.CO 

2.00 11 !II 
1.00 u;/I 
2.00 ,.gl 
4-00 \lJ/l 
2.00 n!ll 

Aecoptnlll< Llmll!l 

(7H • 121.) 
(63.9 • 139.) 
(77.1 • ,21.) 
(73.8 • 128.) 
(63.9· ])9.J 
en.l· Ill.) 

1.0 
1.0 
1.0 
1.0 
1.0 

poe .. JOn: . Chorlulon. 5c 29417 • 2()010 S" .. ~. Rood ·29.14 

l8(3) !36·81'1 • F.., (803) 7Gb·1l7~ 

('; l'un1C1J on m:~rd~;'ta. 

1EB IOmi97 164) 108615 1 



ct:: NPWCD0197 

NolOr. 

GENERAL El'iGlNEERING LABORATORIES 

S~iocr DC 5ltip !iLlildini & CDl]y",.ian 
SUPSHIP·Port!mc'O rl1 Dc""hm<:nt·f.w. 
li99 Ncn<h Hobson Avo. 
N"",, Charlc'LOn, 50u1ll C.,.,lioa 2940.5.2106 

Mr,l!i11 Ill." 
SUPSHIP·P==1h Dwcl!mcnt 

R~ D..,: 0cI0b .. 0:3. 1997 

So<mpl.1D :SPORT05~ 

Th. 'J.13llIi ... in <his~, .... defined .. foDo~ 
NO ilu:fi~ th.a11l1t. Jb.'lI..Iym was 1\0[ detected at a conce.ntt4liar. cre:ate' rhm ~ dcLeCricm 1i:mj\, 

t.~C-,,"CoIIU"'" 

nATa: alii. iP! 
I'L eJI11.5</172!).f l!r1"nil'140' 
lie Xl! 
Ie ID1::za 1a:ft2 
1'N' D34 a:2934 

P"", 2012 

J ~1£' "'."""'" of .... lyle., • =cntr.ti"" 1 ... u,." lit. reportir.& Iimi! (RL) ODd gr ..... th"" 1h.c clo"","'" 1",,;[ (OL:<
U indiCLl&S thai: L"u: iOIlytc .... u not de~ Lt. ~l;oqIttation grentcr diCJ1 th!. deL!c Iimllimir.. 
• !rdicate.:J d'w. a quillt)' cmUm] malytc. rCt;:O'W'r:t"'j is DULSidc of syecifi~ aa::epca.c.:.e: c:tib!rlL 

ThIs dDJA ropor! .... bo<n prop=d m;I nv.i ..... &<! 
ill accoril:=e willl Ge1I<f1Il ~wg ubcrwm .. 
• randud ~g proc:ed!z!'eI:. Pl .... direc, 
""1)' quwicn& '" you< PrDj""Man.j;er. fUr.., !1I"l=.~ n(BII3) 769·7386. 

Review By 

POBox 3071l • Charl"'[Q'. SC 29417 - 2040 s"".s- Rood -l9414 

(803) S56·! 111 • F .. (II03J 766-]]78 "'9709S".UI4" 

6 "'Im~( 0" nr) COl p;tta' 

m'd [~:tl mdH6 .£0- ·J.~O 



PlII"lmerer 

BI1>!1IOOuorobettteM 
DibromonliOl'Orocdwnc. 
T oJ_,·dB 
BlOm.cDulJ{tlhenz.c:nc 
Dibllllllofluoram..t>.ne 
To1 ..... 48 

M • :'vI.l.bod 

MI 

£ 10 'd 

GENERAL ENGINEERI~G LABORATORIES 

SllpOI'Yisor of Ship Building.t: C""vc:nicn 
SUPS!iIP.Porumnuth D,w:JuuClu-g.y. 
1899 Notth Hoilocm Avo .. 
}/."..a. C!harl .. ~ Soulh C.,ou". ~~ .. 2106 
Mt.BiU !Uor. 
SUPSHIl'"POlUmouth Or.taclonOl1l 

S'""'P1e ID 
LobIn 
Matrix 
D ... Coll • ....:I 
[l<Ue Rouived 

PrioriEY 
Coll-= 

: SPORT0528·5 
:9709572~5 

: Sail 
: rJ1/l4i91 
; 09(l4/97 
! ROUIin. 

:= 

l.Ma raLw7 CuIlI'lutJQM 

srI. nt G3L EPl 
n. Zr7t5611'1l'" EK7.cntn"', 
}Ie :132 
JC lOl3) JOSI~ 
T:-I 112t3A IJ'liI"l4 

P.~" I ot2 

R.11lll llL JtL Valli DF An>J.1'l Dule TIme &!ell M 
--------------~-------------

u 
U 
11 
TJ 
U 

0.00 1.00 
0.00 1.00 
0.00 1.00 
D.oo 1.00 
0.00 1.00 

BTEX-4l250 
BTEX~ 

STEX-8260 
NANlUO 
NAP-8'UO 
)iAP..'I260 

91.4 
83.7 
103. 
91A 

33.7 
103. 

J\ldhod.DoocriptJau 

EPAS260 

2.00 "g/kj: 
~OO uykg 
2.00 us/l<s 
4.00 u&/q 
2.00 uIfq 

(53.5 • 1S4.) 
(~3A ·136.) 
(121· 1~7.) 
(SO.5·154.) 
(63.4. 136..) 
(72.1. \37.] 

1.0 7C1.. 
1.0 
J.1l 
1.0 
\.0 

p 0 110. 307: 2 .. Ch.,.lc.,oro. SC 29411 • 2040 S", "." Ro.d • 29414 

(BOll 5")..8171 .. F •• (11031 766-ma 

n Prll\1C'do~_rcllC'MICI. 

09130,91 liS! 108554 1 

Dmmlm '1i3D 1V:~1 [1~d)LG .£0- '!30 
/.? 2.7 



Client: 

COlUOC~ 

Projecr v..>oriptioa: 

c.::, NPWCOOl97 

GEI';ERAL ENGINEERL~G LABORATORIES 

Supervi,or or Ship Bllildin, 6; C""'''''''OII 
SUPSHIl'·Pll1UmOuob O."",bmml.Env. 

1~99 NOt1ll Hoboon A ... 
N<X1h Chr.r:COlOD. Soull! Cmtlli".2940S·1106 
Mr. Bill Hiers 
S1.IJ'SHIP·Parumomh Demclurum 

S""'F1c 10 

M=MetIwd M.thod.o-rlpUo~ 

:Ng~ 

Tho Q.&lllicr, in Ihi.s ~ "" ""f",ed .. faDo.,., 

NO 1D<fu:", .. lhar 11" moI}tl; "' .. nor ~.II' eo=Jl!loo II" .... thzn rh> cl6=oon iimi~ 

I..abwaIfrJC~aWo" 

>-rAn GI!L EPI 
fL EI715""~ E>14nrtlOSI 
Ne 2n 
Be lU1:m lilS12 
11'1 Dl5I!O m)< 

Paso lof2 

J lndic.1O.S pr ... _ of c,u.lyre ". COIle","";"" I ... w" Ill' r...,rung llmJ, (RLl and p!<L<CT Ihon!he ole""';"" Urnit(DL). 
tJ ;"&""ros tIw: the orWyte ..... Dot dotocUd at. ~on=Ir.uon sr''''''' Ih:n rh> """",ti", limiL 
., tnd.::IIL1.c11 dillt a. quiility canl!Ol mcl.y~ recove:y h OlJuidc or specific::d .~tznCC crllZria. 

'Th!s dob rc:port!u.s bun F<P",.d ""d re-i.wed 
i' """"d.oroce "'ill> Cene:rol &.gtr.-lng Lobo,."", .. 
• ..m..d r;rpcn<,,-'g p""'.-..s. Pl. ... dino:t 

ony qumigru; '" yo.,,- Projecr Mo.naj;cr. J{aron BIlll=ey at (803) 769.7386. 

Reviewed By 

mOd 

PO B01 30112 • Cnarl",,,,", SC 29417 • 204i) 5'''1< ~ ·29414 

(~OJJ .sS~·81'1 • Fu 180JJ 766-1178 o rnlllt'iJ glll~""!,':!1."'d plPf"'. 

Zl:tl (13.:1IL6 ,£0- 'L~O 
j ")7::> 



''-W' 'l, V0 \'-\ I 

PagelofL 
CHAIN OF ,e;USTODY RECORD 

11 'i (Jq S '11-; 

_ r- \':i 
General Enginee ~s.lnc.."~ 

2040 Savage Roa I' 
Charle,ton, South Carolina .~401 
P,O. DOl 30112 _ ' 
Charleston, Seuth Clltelina ~9411 
(803) 556-8171 

u~ P 01' P In Ihr. boUI 10 lnelle •• e whe1htr 
.. lunpk wu mltrt.d IUIdIcw pnKrvcd 

-<:>1~1brrr~51..'6'-1 ~~4h?"33tJ ~ I) L/ X X X X UsrF13mto I-Z-/ So; 1 

-Ot Sf'o~¢Sz&"-Z Q/:ZiJ/97 }JS2. X X Lf X X X X /.-IS; FBJYllol-2-ZSoi I 

-0..5 SPoRTd>5z'i;-31'lJ~1h'1 JJ./4~ X <l X )( X X i{:si rt3fYl (P/-z-3 GtJ .~ 
-~ Spoq, r4SZ<f.-41'1/:LJlh7/25¢ ~ 3 X· lJlITtl'? TRip f3/"IVK .2 

~~*~~~~~~~5~~~~~~~~~~1hu?~/Z~~~~~+I)~I~~~~~~4-~~X~~~~$~Ou;(~~~~~ip~B~(.~n~~'~~.~ 

r;f-

~ lv.uUh;"~4 ~/ ~J~~h7 J~J¢ R7J:n. ~~ k, R.llnQt:r:'i? ~~. ,iflt'4Jr I'i, IRrFftfWJJ'llrJ I:: p'l 
~ IJ'lJ11t:Jll1:N rkt.{) eri'2tf? 1'~S'5r.u;;~:'~bNcJ<a~oOu ~r~q~1/;;5 R .... 'k'" ~ 

Whtle = sample collector Yeilow:" me Pink = with report , 



.. 
GEl'."ERAL ENGINEERING LABORATORIES 

~ earc8"kadtM 

S upcrviso: 01 Ship Bull din, & CDnY<T.ion 
SUPSHI!' .Po""" D u!h o.lI>:hmOlll-U" 
IB99 Non!> Robson Aye. 

ConLIICt: 
Ncnh ChArl",_ Sooth C"",lm& 294()S-2106 
Mr. Bill H"", 

Pre ie<:l Des<:rlptu>n' SUP!>!lIP-l'cr=.Dulll OctWlmonr 

0:: NPWCOO, 97 

P.a.r-.mcll!:r 

Voln.ttlc Ol1:~ 
!rTfX·4it ..... 

SompicID 
LobID 
M.oIriJ< 
D.,. con",1W 
Dw: Rec.i-fed 
Priori<y 
Col1e<:u>r 

RUllI' 

Benz"'. U 0.00 
Ell1yl~ U 0.00 
Toloene U 0.00 
Xyl.,. ... (TOl' ALI U 0.00 
t'I"l'bdLa]""" U 0.00 

£>lrlClDbl.O<gaaJa 
F'o/y'w:lear AramDIic HJdroo~ - 16 iJuru 

A"""'l'IIl)-""'" U 0.00 
AconDph:hyJ.n. U 0.00 
~. U 0.00 
Bl!:\Zo(')omhr~. U 0.00 
BO=<oJ_ U 0.00 
Bonzo(b)fJuoran1hcno U 0.00 
Bcmo(glII)p<')'l""" U 0.00 
Bcnzo(k)Jlua,oIIllhcn. U 0.00 
ChTy>ea. U 0.00 
Dibo=>( .. "J.mlhr=o U 0.00 
Fhloronth= II 0.00 
fluorOllC J 1820 
bld<:ot>(l.2.>.c,dlp)nl1C U 0.00 
NoplIlhAl"". 1 3(l30 
Ph",,1l1lh=e 4390 

l'.l=>e U 0.00 

T~e fuUowiDII P"'P pt'O .. du ... ,....", Jl errormed: 
GC!M511""of.Il,,,,,.:J ec"'l"'unds 

: SPORTOS;!9·1 
: 97W539.o1 
: Soil 
: r1I!261>7 
, W!26f97 
: RauIin~ 
: Clicn1 

Dt. 

500 
500 
SOO 
500 
,"'J 

1670 
1670 
1670 
1670 
1670 
1610 
161D 
1670 

1610 
1670 
1610 
1670 
1610 

I61G 
1610 
1610 

JU.. lio.il5 

1000 uglks 3()O 
1000 cOlk& 500 
I coo u&Jk& ~oo 

1000 uglkg SDO 
1000 "~ 500 

3330 u;;A<c 10. 
3330 "Ilk, 10. 
33;1) "ell<.! ~O. 

3)30 u&iJq 10. 
3330 ug!q 10. 
3330 ugikg ID. 
333D ogJq 10. 
3330 .gtq 10. 
3330 I1d'<s 10. 
3330 ~ 10. 

-3330 ~ 10. 
~330 uS'kl 10. 
:\330 ~SIk& 10. 
3:;30 ugfq Ill. 
3330 ui!f'kg 1D. 
3330 u.,q 10. 

P 0 Be, 30712 • C'lwlosrDn. SC 29417 - 2040 S.y.~, Road. 29414 

(!D3I'S6-lfJ71 • F.x (803) 766-1178 

-0 P"III1"~""~klfpol~r 

sr"n C£L llPI 
A. El71J~ p141l117i15' 
};C 2.33 
se lOI2U lOSt2 
n 02J3.4 IlU24 

Po!e 1.[3 

RMB lomm 1944 Hl8724 1 

!DIM 09$0f97 00<l2 10017:2 

aWL flJn.9f91 1500 1011517.3 

'9709639.oL· 

rOO'd r(Bs-rf8-r08:13~ ~NIM3jtil!lX3 'n!) :£: II [30.L):6 .LO- '1:J0 
/-'I~..-/ 



=. l'l!'WC00197 

GENERAL ENGDfEERING LABORATORIES 

S"!,<,,,imt Df ShJp Ilu:Iding II. eo""er:don 
SUPS HIP -p""""" u th Do.r.«:hmcII'. E,,.. 
18~9 Ncr.tb Hobson A ... 
Ncrlh CiulOS1on. So"lh C ... oli..,. 29405-2106 
Mr. 8ill Hie .. 
SUPSHIP-Partmloulh o.~t 

SonrpidD ; SPORT~29·1 

Labara*'} Cwl8luda", 

Il'AIlJ Olil. JlH Fl. ~""'lM"" 1!ltI"....,.sa r.c Ul 
SC 101." lQSU 
T~ ~J4 gal' 

Qu&Jlller DL RL VollS DF ~.II~lysl Dslo TICl1. B!IldI M 

Com..m~l\m: 

A dlh;:;:.on 'CIoIU rcq1J1,l'Cl;l far VeJ.cJc OTjmi:c:s d.ue to .D\J..I.I'U. iruaic=tcncc. 
As & I"UDIL Iltc.<lc;£.ction u..~lS are. cJcvaud. 

Surrague Rl!co"lry Tnt PerctDtiJI 

2.Fluoro~""yl M610 0.00-
1"iuobcru;.;nc-<i:; M610 0.00-
1'-TClj>lwtyl·d14 M610 0.00-
B"'mo!l""",~-"",, BTEX·SW 8U 
DlbrDmoflumomcthme BTEX·&260 97.0 
T olllene-d.8 BT£X.1i260 118. 
Bl"tImDflucrobeJ1Z.ttle NAP· 8260 18.0 
Dib:'UmDfJuarome:h.me NAP.8260 9711 
To1u.....48 NAP.l!260 118. 

M • M.llIod ,\I.tbod.~tJ'JlI 

Ml EPA 1260 
M2 £i>AB2lO 
M3 EPA :;S~O 

No= 
'Ill. ~.,., ia a.;. n:po<t"'" ..,rtned os foUa,...: 

Ac<epLabI. Lim)", 

(l0.0 - m.l 
{Zl.O • 120.} 
(31.3 • l2lI.l 
(53.5 • 154.) 
(63.4. 136.) 
02..1.137.) 
(53.5 • ISoI.) 

(63~ ·136.) 
(n,l. 137.) 

--- . __ .o-

ND iruliCO!.OS <hoI "'" azurlyl< w .. nol dauc .. d., a co=&<icll """ .... th:In!h. do"",linnlJinl. 

---

1 indie,""" 1""""" of IrWyIO ot. t"""on"ldonl ... 1hom Iherop<ltting lir.>j.(RL) ond I~~'lon "'~ _oo.lirftiI (DL). 
I; Indlm .. rlw lb. o.oaI)'te ...... ""rdoor.c~"" 00= .. ";"" b'l"COll:T w.n ~ di::=tia:J limi~ 
• indic.ue.c tUt a quality _""llOt&lyll> r='c!y iI OlllSi ... of specified ace.,""",," aiwiL 

PO B ... 30712 • Charl •• lon. se 29417 • 2040 S ••• C- R"".· 29414 

(i03) 5Sf>.I171 .J'"" r803)155.11711 

-0 P:t~rrl""Il'~.::I-:ILpc.I' 

700 'd 



Coar.u:t: 
!'Joj"" P",orlpdOll! 

GENERAL ENG{JI;EERING LABORATORIES 

SUp.:!fYisor of SJup BuDdin, &. Convmion 
SUPSH!P-Por.sm",,,h D.mcl\Qcnl-EA •. 
1899 Nonh Robs"" Ave. 
N",lh CIwleslDn, SoUl!! C .... lin' :19403-2106 
Mr. Bill HJ.n 
SUPSHIP-Por ... -noulh DWlclunonl 

: SPORT052.9-1 

Metbocl-Descriplioa 

-nu. d ..... nport~ .. bcon p'''Pue.!..,d 1"I~od 
in a<<<rd.ulcc - Cl"Ieral Ensl1lOCrin, l...!x>:.IDri .. 
.suMClId ope::r~ ~_ Plc..,r;; d.ira::l 

IIrt}' qu .. bO", to your PrOJ""l ~lsn'!la. K~ Blak",,'7 "' (803) 76')."85. 

~oo 'd 

PO Bo, 30712 • Chul."",,", 5C 29417 • 1040 SkV,,, Road ·19414 

(8031 556·8171 • FIIX (303) 766·1178 

l> 1"r1nlC'lC Dft R'~ fM)II.;r 

t..hn.kll'J' Cl!MUJaltiaaI 

nAn: ClB1. BPI 
l'l. J!I7ls./l72t4 eB14771I70ll 
>Ie m 
51; !til» llU12 
'PI IW>' .,.,)4 



... 
GENERAL E~GINEERING LABORATORIES w .... "l"!c~ 

SlIpq-vUor of Sllip BWldinc &. Convculml 
SuPSHIP-POItsmowh D.uchmcnl-UV. 
]899 Nor1IlliDbsOl1 Ave. 
NO<1h Choms ..... SaulhCIlliliru. 2941I!!-2106 
Mr. Bill Hl ... 
SVPSHIP-P"""""" til DetacIJmo:nl 

= NrwCOO197 

V.IoIll'°rtaaJu 
6TEX -4 i<.o .... 

Somplem 
t..l> [0 
~\f~ 

DttO Coll~ 
Due Rccei.td 
?Ii",:;'), 

f ~Dl1!c.tar 

Quall""r R.."I, 

B..,.."., U 0.00 
Ethylbenz= U 0.00 
Tal .. ". U 0.00 
Xyl<ncs (1'Ol' AL) U 0.00 
N"I'hlb...... U 0.00 

f.xtnIcIl,ble O'QIIILLcs 
Pof:l"""i<11J' Ar.~ H,~.,.bfN\! - J6;, ..... 

~"u:". U 0.00 
A=laphlhyl.ne \J 0.00 
A."Ilhro.:ono U 0.00 
B=r&janlh._ 1.J O.DO 
B=Ca)pyTma U 0.00 
B<f\ZC(l»o..",anEh""" U 0.00 
B=oWU)pC)'koc 1l MO 
IIcnzo(kJ!lu=nlb_ \J ~.oo 

Chryscn& U 0.00 
Dil>cm.o(o,h)llllbr"'.... U 0.00 
Fhl~ U 0.00 
~ V 0.00 

; SPOR'TOS29.2 
,9709639.[11 
: SoU 
:OO{,261n 
:09/UNl 
,R=_ 
: Cli8;\t 

DL 

soo 
50D 
'sOD 
~OO 

"Xl 

6S4O 
6540 
6S4O 
6540 
6340 
04(1 

6S4O 
6S4O 
6S4O 
6540 
6540 
6540 

1000 
1000 
1000 
1000 
1000 

moo 
13100 
13100 
moo 
13100 
13100 
13100 
13100 
moo 
13100 
13100 
13100 

lndeno(l.2,3..:,cl)pyrcto U 0.00 6540 . 13100 
Nophll1...... I 12400 6340 19100 
~ \J 0.00 6340 13100 
1')7.... U 0.00 &S4O 13100 

The I.~ prep pr.-l __ ... ". porlo"",.oI: 
GOMS~u~w~~c~ 

$TAn; os.. m 
fit.. a71"~ EI'T-47~4SI 
NC 2'll 
Ie lQIlil I D5U 
TN 02SI:M o:2f'3,4 

P",. hf3 

Dr A."lyst Da'" Tim. B.1d> M 

.iil<& ~O RMl! 10/02.91 :21)13 lUam 1 
U&kg SOO 
ug,/l<~ 50D 
uslkl 500 
ug/I(s 500 

urfi:i 40. WAM rB/30197 14S~ 108587 1. 
uglq 40. 
llglkJ: 40. 
uglkl 40. 

~ 40. 
~ 40. 

vilka 40. 
vilka 40. 
ul:/k& 40. 
ug/l:g 40. 
ui/'.q 40. 
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2.0 Site History 

Zone H Corrective Measures Study 
Work Plan Addendum, SWMU 17 

October 22, 1999 

SWMU 17 (Figure 1) is the site of an oil leak in 1987 that released approximately 14,000 gallons 

of fuel from a ruptured underground boiler fuel supply line leading to Building FBM 61 from an 

above ground tank located just north of the building. In an effort to recover as much of the 

product as possible, the Navy installed three sumps around the wing of the building where the 

release occurred. The sumps were constructed by welding together 55 gallon drums end to end 

and placed vertically below ground. Other site features at SWMU 17 which are considered 

possible sources of the contamination identified during the RFI are an oil/water separator (OWS) 

and electrical transformer, both of which are located on the north side of FBM 61. Figure 2 is 

a site map presenting locations from which soil and groundwater samples were collected during 

the RFI. 

The RFI identified polynuclear aromatic hydrocarbons (PAHs) expressed as benzo(a)pyrene 

equivalents (BEQs) and the polychlorinated biphenyl (PCB), Arochlor 1260, as the contaminants 

of concern (COCs) driving unacceptable levels of risk in soil at SWMU 17. Benzidine and 

various chlorobenzenes were identified as the risk drivers for groundwater. Non-aqueous phase 

liquids (NAPLs) were discovered in two of the monitoring wells during groundwater sampling 

events subsequent to those used to generate the data used in the risk assessment. 

Aroclor 1260 was detected by the Navy in 1987 during an investigation of the spill and also was 

widely detected during the RFI. Figures 3 and 4 present contours of Aroclor 1260 concentrations 

in soil samples collected as part of the Zone H RFI. Whether the Aroclor present at SWMU 17 

is the result of transformer fluid spillage or as part of the fuel oil is unclear since the highest areas 

of contamination can are closely associated with the AST, the fuel lines, and the transformer vault 

as indicated on the figures. Dense non-aqueous phase liquid (DNAPL) found in monitoring well 

017002 was found to contain approximately 38% Arochlor 1260. 
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4.4 SWMU 17 

Final RCRA Facility Investigation Report for 20M H 
NA VBASE Charleston 

Section 4: Nature of Contamination 
July 5, 1996 

SWMU 17 is the site of an oil spill from a ruptured underground fuel pipe beneath 

Building FBM 61. The 1987 rupture released approximately 14,000 gallons of fuel oil beneath 

the northcentral extension of Building FBM 61. Soil sampling after the spill identified PCBs in 

the soil. The building was used for submarine training. Submarine trainers often have PCB oil 

in their cooling and hydraulic systems. A large bank of transformers is on the north side of the 

building. 

Soil and groundwater were sampled at SWMU 17 to determine whether there was residual 

contamination from previous oil spills and other spills which may have occurred near 

SWMU 17. 

4.4.1 Soil Sampling and Analysis 

Soil was sampled in three phases at SWMU 17 at locations shown on Figure 4.4.1 in accordance 

with procedures outlined in Section 2.2 of this report. Organic and inorganic analytical data for 

soil are presented in Tables 4.4.1 and 4.4.2. Appendix I contains a complete analytical report 

for the samples collected at SWMU 17. 

During primary soil sampling, 20 soil 'samples were collected from 11 locations. Eleven were 

from the 0- to I-foot depth interval and nine were from the 3- to 5-foot depth interval. Sample 

locations were selected on each side of the building extension and on the southern side of 

Building FBM 61. Locations were selected to detect any impact to soil or groundwater which 

may have occurred at SWMU 17. Samples were analyzed for VOCs, SVOCs, cyanide, metals, 

TPH, and pesticides/PCBs. Four samples were selected for duplicate analysis of herbicides, 

organophosphate pesticides, hexavalent chromium, and dioxins, in addition to the standard suite 

of analyses. 
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During the second sampling event, 29 samples were collected from 15 additional locations. 

Fifteen from the 0- to I-foot depth interval and 14 from the 3- to 5-foot interval were analyzed 

for SVOCs, PCBs, metals, and TPH. 

During the third round of soil sampling, 16 samples were collected from the upper and lower 

intervals of eight additional locations. These samples were analyzed for dioxins and PCBs. 

4.4.1.1 Volatile Organic Compounds in Soil 

VOCs were detected in "lO of the 11 primary sampling locations, and in 16 of the 20 samples 

analyzed. Of the 16 samples in which VOCs were detected, six were from the 0- to I-foot depth 

and 10 were from the 3- to 5-foot depth. Five VOCs were detected in the soil samples collected 

at SWMU 17. The concentrations of the VOCs detected ranged from three to five orders of 

magnitude below their respective RBSLs. 

4.4.1.2 Semivolatile Organic Compounds in Soil 

SVOCs were detected in 9 of the 11 primary sampling locations, 8 of the 15 secondary sampling 

locations, and in 20 of the 49 samples analyzed from SWMU 17. Of the 20 samples in which 

SVOCs were detected, 13 were from the 0- to I-foot depth interval and seven were from the 

3- to 5-foot depth interval. Only one SVOC exceeded its RBSL: benzo(a)pyrene at 116 and 

175 p.g/kg (RBSL-88 pg/kg) in the two surface interval samples at 017SB009 and 017CB022. 

4.4.1.3 Pesticides and PCBs in Soil 

Pesticides were detected in soil samples from eight of the 11 sample locations and in nine of the 

20 samples analyzed. Of the nine samples in which pesticides were detected, four were from 

the 0- to I-foot depth interval and five were from the 3- to 5-foot depth interval. The five 

pesticides detected in soil samples from SWMU 17 were found at concentrations ranging from 

one to three orders of magnitude below their RBSLs. 
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PCBs were detected in eight of the 11 primary sampling locations, 11 of the 13 secondary 

sampling locations, six of the eight tertiary sampling locations, and in of 35 of the 60 samples 

analyzed. Of the 35 samples in which PCBs were detected, 25 were from the 0- to I-foot depth 

interval and 10 were from the 3- to 5-foot depth interval. Aroclors-1254 and 1260 were the only 

PCBs detected in the soil samples from SWMU 17. Aroclor-1254 did not exceed its RBSL of 

83 p.glkg in the one sample where it was detected at 42 p.glkg. Detections of Aroclor-1260 

(RBSL-83 p.glkg) ranged from 36 to 245,000 p.glkg. The highest'concentrations (approximately 

four orders of magnitude greater than RBSLs) of Aroclor-1260 were northwest and east" of the 

Building 61 northcentral wing. 

4.4.1.4 Other Organic Compounds in Soil 

Analysis indicated the presence of petroleum hydrocarbons in 25 of the 49 samples analyzed. 

Of the 25 samples where petroleum products were was detected, 13 were from the 0- to I-foot 

interval and 12 were from the 3- to 5-foot interval. Petroleum hydrocarbons were detected in 

the 0- to I-foot depth interval at concentrations ranging from 12,000 to 1,200,000 p.g/kg. 

Petroleum hydrocarbons in the 3- to 5-foot interval ranged from 22,600 to 820,000 p.g/kg. At 

locations where the analyses targeted specific ranges of petroleum hydrocarbons, indeterminate 

lubricating oil was the most common type of petroleum hydrocarbon detected. 

Herbicide 2,4,5-T was detected in two duplicate analyses at concentrations four orders of 

magnitude below its RBSL. 

No organophosp~te pesticides were detected in the four duplicate analyses. 

TEQs for dioxin (screening level 1000 pg/g) ranged from 0.869 pg/g to 127.03 pg/g for samples 

collected at SWMU 17. Duplicate analysis of samples collected during the first two rounds of 

sampling provided data indicating dioxin compounds in the SWMU 17 vicinity. All third-round 

soil samples were analyzed for dioxins. 
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4.4.1.5 Inorganic Elements in Soil 

Table 4.4.2 summarizes the. inorganic results from the soil samples collected at SWMU 17. The 

only element with detected concentrations greater than its RBSL and interval-specific UTL was 

cadmium, which was detected at 4.7 mg/kg (RBSL 3.9, upper-interval UTL 1.05) 

Cyanide was detected at three of the 11 locations sampled, and in three of all the 20 samples 

analyzed. All cyanide detections were at least one order of magnitude below its RBSL of 

160 mg/kg. 

No hexavalent chromium was detected in the four duplicate sample analyses. 

4.4.2 Groundwater Sampling and Analysis 

Four shallow monitoring wells were installed during the first round to sample groundwater near 

SWMU 17 (see Figure 4.4.1). Samples from these wells were analyzed for VOCs, SVOCs, 

pesticides/PCBs, metals, cyanide, and TPH. Two additional shallow monitoring wells were 

installed (NBCH017005 and NBCHOI7006) based on the analytical results for monitoring well 

NBCH017002 .. Samples from these monitoring wells were analyzed for VOCs, SVOCs, 

pesticideslPCBs, metals, and cyanide. Although the two additional wells were installed shortly 

after second· round groundwater sampling had begun, data from analyses of their initial samples 

have been included with the first·round sample results. Consequently, no second·round samples 

were collected from these two wells. Second· round samples from the four original wells at 

SWMU 17 were analyzed for VQCs, SVOCs, and metals. A first·round groundwater sample 

from one of the two additional monitoring wells (NBCH;017005) was duplicated and submitted 

for analysis of dioxin, hexavalent chromium, organophosphate pesticides, and herbicides, in 

addition to the standard suite of parameters. A second-round sample from one of the four 

original wells was duplicated and analyzed for the same parameters as the primary second-round 

samples. Tables 4.4.3 and 4.4.4 present analytical results for organics and inorganics, 
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respectively, in groundwater. Appendix I contains a complete report of the analytical data for 

groundwater samples collected from SWMU 17. 

4.4.2.1 Volatile Organic Compounds in Groundwater 

Two VOCs were reported for first-round groundwater samples collected at SWMU 17: acetone 

at 17,9 p.g/L and chlorobenzene at 2.8 p.g/L. Both detections came from NBCH017005, one of 

the two wells installed based on the results of the groundwater samples collected from the first 

four wells, and both were below their respective RBSLs (acetone=370 p.g/L; 

chlorobenzene=3.9p.g/L). 

In second-round samples from the four original wells at SWMU 17, chlorobenzene was reported 

from two wells. It equalled or exceeded its RBSL in samples from NBCHOI7002 (4,750 p.g/L) 

and NBCHOI7003 (3.9 p.g/L). 

4.4.2.2 Semi volatile Organic Compounds in Groundwater 

Eight SVOCs were detected in the ftrst-round groundwater samples collected at SWMU 17. The 

following were detected in the groundwater sample collected from NBCHOI7002 at 

concentrations exceeding the corresponding RBSLs for tap water: 1.2-dichlorobenzene. 

1.3-dichlorobenzene. 1,4-dichlorobenzene. and 1.2,4-trichlorobenzene. Additionally. benzidine 

was detected in NBCHOI7005 at a concentration significantly exceeding the RBSL of 

0.00029 p.g/L. The other three SVOCs detected in the groundwater samples from SWMU 17 

did not exceed their respective RBSLs. 

In the second sampling round, the same four chlorinated benzene compounds were detected at 

concentrations exceeding their corresponding RBSLs in the sample from well NBCH017002. 

2,4.5-trichlorophenol was reported in the same sample at a concentration of 19 p.g/L. well below 

its RBSL of 370 p.g/L. Benzidine was not detected (there was no second-round sample from 
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NBCHOI7(05), nor were the three SVOCs that were reported at low concentrations in the fIrst 

round. 

4.4.2.3 Pesticides and PCBs in Groundwater 

No pesticides or PCBs were detected in the fIrst-round groundwater samples collected from wells 

at SWMU 17. 

4.4.2.4 Other Organic Compounds in Groundwater 

No petroleum hydrocarbons were detected in the four fIrst-round groundwater samples that were 

analyzed for TPH. No herbicides, dioxins, or organophosphate pesticides were detected in the 

fIrst-round groundwater sample submitted for duplicate analysis. 

4.4.2.5 Inorganic Elements in Groundwater' 

The only element exceeding its corresponding RBSL in fIrst-round groundwater samples 

collected at SWMU 17 was manganese. All six manganese detections exceeded its RBSL of 

18 Ilg/L. but were well below its UTL. No cyanide or hexavalent chromium was detected in 

the groundwater samples. 

In second-round samples at SWMU 17. manganese, arsenic, and chromium were reported at 

concentrations exceeding their corresponding RBSLs. All four manganese detections were above 

the RBSL of 18 Ilg/L, ranging upward to 896 Ilg/L in well NBCH017004. Arsenic was detected 

in samples from two wells, both exceeding its RBSL of 0.037 Ilg/L: NBCHOI7002 (3.2 Ilg/L) 

and NBCHOI7004 (4.9 JLg/L). Chromium (RBSL-18 ,Jlg/L) was detected at 40 Ilg/L in one 

sample from well NBCHOI7001. (Note: The chromium RBSL of 18 Ilg/L is based on 

hexavalent chromium, which has not been detected in any sample in Zone H. The RBSL for 

trivalent chromium in tap water is 3700 JLg/L.) All manganese and arsenic detections were 

below their corresponding UTLs. Chromium was not detected enough in background samples 

to determine a valid UTL. 
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4.4.3 Deviations from Final Zone H RFI Work Plan 

Twenty-four soil samples were proposed for collection in the Final Zone H RFI Work Plan. 

The actual number of soil samples collected at SWMU 17 was 65 (34 upper interval, 31 lower 

interval). All proposed upper interval samples were collected. Due to shallow depth to 

groundwater, only some of the second-interval samples were collected. Based on analytical data 

for soil samples collected during the initial phase of sampling, additional sample locations were 

identified. Sampling was attempted at both intervals at each of these additional locations. As 

with the initial phase of sampling, some of the second-interval samples were not collected due 

to shallow depth to groundwater. 

Groundwater samples were collected from each of the sample locations proposed in the Final 

Zone H RFI Work Plan and two additional locations that were selected based on results of 

analysis of samples from the flrst four wells. 

Table 4.0.3 lists the quantities of proposed samples and quantities of actual samples collected. 
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Table 4.4.1 
SWMU 17 

Organic Com pounds in Soil (pglkg) 

No. of Detections Range of Concentrations 
(lst IntervaIJ2nd for Detections (upper Risk-Based 

Compound Name Interval) intervalnower interval) Screening Levels 

t~~:;~~o~,rjJ~.~?i~tCi~fu~t;~:~~{~~f.~;~/eSt 9.LoW~ Inte~ .......... . 
Acetone 6/9 13-195/12-176 780,000 

CbIorobenzene 

2-Butanone (MEK) 

Toluene 

Trichloroethene 

0/3 

0/3 

3/0 

110 

0/3.59-827 

0/14.4-39.4 

4.4-9.6/0 

1.8/0 

160,000 

4,700,000 

1 ,600 ,000 

47,000 

Semlvolatile OrgankConti>ounds (49 Sampks CoUected ..;. 26·Upper lnUrYa1 Samples, 23 Lower Intervaz 
Sont/!.lts; 4 Samples Duplicated) 

Acenaphthene 011 01210 470,000 

Benzoic Acid 2/1 146-215199.1 3 1 ,000,000 

Benzo(a)antbracene 4/0 53.7-186/0 880 

Benzo(h)fluoranthene 4/0 51.6-168/0 880 

Benzo(k)fluoranthene 1/0 160/0 8.800 

Benzo(g,h,i)perylene 110 66.7/0 310,000 

Benzo(a)pyrene 2/0 116-175/0 88 

bis(2·Ethylhexyl)phthalate 1112 150-830/546-11,130 46,000 
(BEHP) 

Chrysene 4/1 64.6-221/133 88.000 

Dibenzofuran 011 0/110 31,000 

1,2-Dichiorobenzene 011 01219 700,000 

1,3-Dichiorobenzene 113 43.6/167.{i,680 700,000 

1,4-Dichlorobenzene 0/3 0/315-5,840 27,000 

2.4-Dichiorophenol 011 0/63.7 23,000 

Di-n-butylphthalate 2/1 64.2-71.4/131 78,000 

Fluoranthene 4/2 57.8-346/192-470 310,000 

Fluorene 011 01140 310.000 

Hexachlorobenzene 011 01285 400 
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Table 4.4.1 
SWMU 17 

Organic Compounds In Soil (pglkg) 

No. oC Detections Range oC Concentrations 
(1st lnterval/2nd Cor Detections (upper Risk-Based 

Compound Name lnterval) Intervalllower interval) Screening Levels 

.'~ seml~oi~til(qrganlc:Comp(>unds. (49 Sample. CoUeeted.;;' 26 upPi/interjrd SampleS, 23LOwir Ii.ienal 
StuitPles, 4 Samplii' Dupliitzted) ". . ..... ..... ... , ....................... + ........ .: ... . 

Indeno(I,2,3-cd)pyrene 110 80.8/0 880 

Oi-n-octylphthalate 0/1 0/317 160,000 

Naphthalene 0/1 0/140 310,000 

Phenanthrene 2/1 63.1-188/510 310,000 

1,2,4-Trichlorobenzene 0/3 0/323-49,600 78,000 

Pesticides (20 Samples Collected - 11 Upper Interval Samples, 9 Ltiwetinhrval Stunples, 4 Samples ~ 
Duplicated) . '.. . 

alpha-Chlordane 2/0 3.4-5.110 470 

gamma-Chlordane 3/0 2.8-12.3/0 
(alpha + gamma) 

4.4'-000 113 2.9/14.9/75 2,700 

4,4'-00E 4/6 4.6-58In.77-652 1,900 

Endrin I/O 2.7/0 2,300 

Polychlorinated Biphenyls (61 Samples Collected - 32 Upper Interval Samples, 29 Lower Interval 
Samples, 4 Samples Duplicated) 

Aroclor-1254 

Aroclor-126O 

110 

26/10 

42/0 

36-180,000/40-245,000 

83 

83 

petroleum Hydrocarbons (49 Samples Collected - 26 Upper Interval Samples, 23 Lower Interval Samples, 
4 Samples Duplicated) 

Total Petroleum Hydrocarbons 
(Primarily Indeterminate 
Lubricating Oil) 

12111 100,000-1,200,000/ 
120;000-820,000 

Herbicides'" (4 Duplicate Analyses - 3 Upper Interval Samples, 1 Lower Interval Stunple) 

2,4,5-T III 7.5/9.9 

Not Listed 

78,000 

Organophosphate Pesticides> (4 Duplicate Anal,,,s - 3 Upper Iiiierwu Samples, 1 Lower Intenal Sample) 

No organophosphates detected. 

Dioxins (20 Samples CoUected.;- 11 Upper I".terv.~ SanlJ!les, ~ 9 !-oro.. !n/erval Samples, 4 Duplicate Sample 
Analyses) .. . . .....•.• : :.·c· .. ···"..··.: ... ·.... .. .. : ... ,,"'0 .. ::,,: .. " 

Total TEQs 1119 

Note: 
(0) = Analyses performed only on duplicate samples. 
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Table 4.4.2 
SWMU17 

Inorganic Elements in Soil (mglkg) 

Number of 
Analyses 
(upper 

Inorganic Intervalllower 
Elements interval) 

Number of 
Detections 

(upper 
intervalllower 

interval) 

Range of Concentrations 
for Detections 

(upper intervalllower 
interval) 

Risk
Based 

Screening 
Level 

.Upper 
Tolerance 
Limit of 

Background") 

~i'Tiniiiilt'),;'i;::~12~>: .·E:;;~jI20.· .... ...!l,3~~!1Ao,<>I5~~!p:?g~~QQ'Hi1.900 .•. ' 25;310(46; 180 .' 

Iron(o) 23120 23/20 2,280-17,800/3,050-37,400 Not Listed 30,910/66,170 
• I :;;;;: ~ ... ' .. . •...••. '. :23120 20/19 
Nickel 23120 13/9 

. PotaSSi~, . :'2312({ ..•.... 
; .. -,. :.: .. ' .. ..:::- : .. ~. ~ .. : : •.. ~:.,' ;;::j:M~3' 
Silver 2/0 

•. &;di~;;;' i 17/17' . 

Thallium 23120 0/0 
.' .;::. :;.:.,.;.-

AntUD.Ony . . 23/20 . 210 

Arsenic 23/20 20/19 

Barium 23120 12/9 

Beryllium 23120 12/10 

Cadmium 23120 8/4 

Cobalt 23/20 1119 

Copper 23120 6/3 

Vanadium 23120 23120 

Zinc 23120 15113 

Selenium 23/20 013 

Mercury 23120 14/15 

Magnesium(a) 23120 23120 

Manganese<>! 23120 21/19 

Calcium 23120 23120 

Chromium 23120 .. ' 23119 

Tin(o) 3/1 0/0 

Hexavalent 3/1 0/0 
ChromiumOO 

Cyanide 13/9 2/1 

Notes: 

: .. 

••• ".rH •• "" 

....• ·Z.24l{4;6-32.4; .' ." .• ' .• 400 

1.1-18.55/1.6-10.20 160 

.' i ni/68. 69 

33.38129.9 

2cKi~i;0s<i1294~2.ilo<., Not List~Nuirlerit('I" 
..; .... . d.·.' .. ·.·· :'.d!·h •• ·.:': •.. ····· '".'. 

10·34.4/0 
.. 

. 41:g·34in2~987 . ., .... 
0/0 

2.2-10.1/0 

0.90-7.912.4-25.6 

7.4-23.519.3-25.7 

0.09-0.64/0.18·1.4 

0.15-4.7/0.22-0.29 

0.69·9.810.63·5.7 

3.0-74.1/3.5-19.5 

4.6-61.817.7-66.4 

3.5-267/6.7-116 

0/0.37-1.9 

0.02-0.66/0 .02-0.3 

214·3790/312-4170 

10.7-203115.3-668 . 

39 

N~tLisied 
0.63 

3.1 

0.37 

550 

0.15 

3.9 

470 

290 

55 

2,300 

39 

2.3 

Not Listed 

39 

Not Valid(dl 

Nutri~~ti.) . 

0.63 

Not Valld(dl . 

14.81/35.52 

40.33/43.80 

1.46611.62 

1.0511.1 

5.863/14.88 

27.6/3\.62 

77.381131.62 

214.31131.6 . 

2.012.7 

1320·347,000/444·984,000 Not Listed 

0.4851.74 

9,59219,179 

636.411,412 

Nutrient(.) 

5.9-34.617.4-47.3 . 

0/0 

'0/0:" 
.' .... , 

1.0-3.0/1 .4 

39 

4,700 

39 

160 

85.65/83.86 

Not Valid(dl 

Not V ~Id(d) .•..• 

Not Valid(dl 

(0) 

(b) 
= 
= 

SW-846 element list and Appendix IX element list do not have these compounds in common. 
included in duplicate sample analyses only. 

~) = 
(d) = 

See Appendix J for UTL determination. 
Number of nondetections prevented determination of UTL. 

(.) ':' Elements considered to be nutrients; therefore, UTL was not determined. 
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Table 4.4.3 
SWMU17 

Organic Compounds in Groundwater {jtglL) 

Round 1: 6 Samples CoUected, 1 Sample Duplicated 
Round 2: 4 Samples CoUected, 1 Sample Duplicated 

Sampling Number or 
Round Detections 

I 
2 

I 
2 

I 
o 

I 
2 

Range of 
Concentrations for 

Detections 

17.9 

2.8 
3.9-4,750 

Risk-Based 
Screening 

Level 

370 

3.9 

Max. 
Contam. 

Level 

Not Listed 

100 

Semlvolatile Organic Compounds .... . .. . 

1,2-Dichlorobenzene I 
2 

1.3-Dichlorobenzene I 
2 

1,4-Dichlorobenzene I 
2 

1.2,4-Trichlorobenzene I 
2 

2.4.5-Trichlorophenol I 
2 

Naphthalene I 
2 

Di-n-butylphthalate I 
2 

Benzidine I 
2 

2-Methylnaphthalene I 
2 

Pesticides (Round 1: 6 Samples CoUected) 

No pesticides detected. 

I 
I 

I 
I 

I 
I 

o 
I 

I 
o 
2 
o 

I 
o 
I 
o 

4-137 

110 
54.5 

750 
550 

1.100 
830 

1.000 
520 

19 

6.1 

2.8-3.2 

56 

4.0 

27 600 

54 600 

0.44 75 

19 70 

370 Not Listed 

150 Not Listed 

370 Not Listed 

0.00029 Not Listed 

150<') Not Listed 
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Table 4.4.3 
SWMU 17 

. Organic Compounds In Groundwater <ltglL) 

Round 1: 6 Samples Collected, 1 Sample Duplicated 
Round 2: 4 Samples Collected, 1 Sample Duplicated 

Sampling Number of 
Compound Name Round Detections 

No PCBs detected. 

No petroleum hydrocarbons detected. 

HerbicideS (Round 1: 1 sampll! Duplicated) 

No herbicides detected. 

. Range of 
Concentrations for 

Detections 

Organophosphate Pesticides (Round 1: 1 Sample Duplicated) . 

No organophosphate pesticides detected. 

Dioxin (Round 1: 1 Sample Duplicated) 

No dioxin detected. 

Note: 
~l = Naphthalene used as surrogate. 
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Table 4.4.4 
SWMU 17 

Inorganic Chemicals in Groundwater (p.g/L) 

Round 1: 6 Samples Collected, 1 Sample Duplicated 
Round 2: 4 Samples Collected, 1 Sample Duplicated 

Number 
Sampling of 

Max. 
Contwn. 

Chemical Namec~ Round Detections 

Range of 
Concentrations 
for Detections 

Risk-Based 
Screening 

Level 

Upper 
Tolerance 
Limit of 

BackgroundCb) Level 

Arsenic 

. Bariinn· 

CalciumCd) 

Chromium!') 

CobaltC" 

Copper'" 

Iron 

Magnesium 

Manganese 

Potassium<d) 

Selenium 

SodiumC~ 

1 
2 

'··:;1 
·:·.··.,2 ... ,.> 

1 
2 
1 ., .. ,. .' 

2 

1 
2 

I 
2 

1 
2 

1. 
2 

I 
2 

..... :1. .. ,', 
.2 

1 
2 

1 
2 

.': ; 

o 
2 

.3 
4 

6 

o 
1 

o 
I 

I 
o 
6 
4 

6 
4 

6 
4 

6 
4 

o 
2 

6 
4 

3.2-4.9 

6,4~15.3 .. 
2.9c19.1 .. 

81,700-179,000 

40 

2.7 

3.0 

987-7,320 
1,475-3,860 

10,100-156,000 
13,500-45,700 

73.3·630 
86.2-896 

:: . .:., ..... ':. ' ... ~-

0.037 27.99 

323 

Not Listed Nutrient 

18«) Not Valid 

220 Not Valid 

140 Not Valid 

Not Listed 45,760 

Not Listed 3,866,000 

18 3,391 

8,490-63,800';: Not i1led: ,.' ..... Nutrient 
9,690-17,200 

18 
3.2-3.9 

10,900-1.340,000 . Notllited 
23,200-292,000 'i.:.' 

4-139 

3.154 

Nutrient 

: ,Not 
Listed 

...... , ..... 

so 

2,000 

Not 
Listed 

100 

Not 
Listed 

Not 
Listed 

Not 
Listed 

Not 
Listed 

Not 
Listed 

N~' 
LIsted . 

SO 

Not ::'. 
Listed . 
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Table 4.4.4 
SWMU 17 

Inorganic Chemicals in Groundwater (p.gfL) 

Round 1: 6 Samples Collected, 1 Sample Duplicated 
Round 2: 4 Samples Collected, 1 Sample Duplicated 

Number 
Sampling of 

Chemical Name<,j Round Detections 

Vanadium(o) 1 0 
2 1 

"1'," .... ' ..... :: '0\;:" 
2 .... '·1 

Cyanide 1 
2 

Range oC 
Concentrations 
for Detections 

3.4 

25 

Risk-Based 
Screening 

Level 

26 

Not Detected 
No Analysis 

Upper 
Tolerance 
Limit oC 

Background(b) 

Not Valid 

Hexavalent 
. Chromium 

1 . 
. 2· .. ' 

Not Detected (1 Sample Duplicated) 
. No Analysis 

Notes: 

Max. 
Contam. 

Level 

Not 
Listed 

. NOt. 
Listed 

(.) 

(b) 
= 
= 

Only compounds with detections are listed. Cyanide and hexavalent chromium were separate analyses. 
See Appendix J for UTL determinations. 

(0) = 
(~ = 
(0) = 

High percentage of nondetects in background samples prevented determination of UTL. 
Element considered to be a nutrient; therefore, UTL was nOl determined. 
If trivalent chromium, RBSL-3,7oo p.gfL. 
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